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CHAPTER I. INTRODUCTION 
Agricultural education is a dynamic, exciting and 
rapidly changing field. With the vast amount of new research 
information being made available everyday, it is becoming 
more technologically specialized and efficient. There have 
to be ways of getting this accumulated knowledge to those who 
need it and can use it. 
For this reason, the role of teachers and teaching is 
very important. Instructional methods have to improve in 
order to get the most from the present knowledge explosion. 
In order to improve the quality of instruction and assist 
students in learning, a variety of methods need to be util-
ized. Some are traditional, others modern and others still 
in their experimental stages. In addition to a variety of 
methods, a number of teaching tools/aids are also being used. 
Although a variety of methods and tools are being used, 
efforts are being made to improve instructional quality 
(Postlethwait et al., 1964). 
Miller (1974) noted that the armed services have a 
history of being among the first to take advantage of 
developments in education methodology. This phenomenon can 
be attributed to the fact that training and education in the 
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military have always required specific results, since ineffi-
cient education is not tolerated. 
A competent teacher is the essential component for a 
successful vocational agricultural program. This concept 
implies that the teacher must have sufficient technical 
knowledge in the field of agriculture and sufficient skill at 
imparting that knowledge to others. One of the key factors 
for effective instruction in the classroom centers around the 
teaching method used (Cooper, 1977; Moore, 1984). 
The ability to communicate effectively to students in a 
way as to understand the purpose and objectives of the lesson 
is very important. Using the correct teaching method helps 
any student learn or master knowledge and skills. 
The manner in which teachers introduce information and 
go about the lesson is very important. The use of educa-
tional principles and procedures in teaching is also very 
critical. Students have to be interested, motivated and 
involved in the teaching learning process since it is a 
communication process. Any subject can be taught effectively 
in some intellectually honest form to any child. A plan 
should be available to evaluate both the teaching learning 
process and its product using various evaluation procedures 
(Phipps, 1980). 
A review of the different methods used in teaching 
indicates that there are over thirty teaching methods. Some 
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major or most used methods include: individualized instruc-
tion, lecture, discussion, demonstration, problem solving, 
programmed teaching, seminars and team teaching (Education 
Index, 1987). 
In order to enrich instructional quality, various 
teaching tools/techniques are also utilized. Some of these 
tools include overhead projectors, slides, film strips, flip 
charts, maps, and various types of boards such as the 
chalkboard, magnetic board, bulletin board and flannel board. 
Statement of the Problem 
The primary role of the vocational agricultural teacher 
has always been to help students learn skills and knowledge 
in agriculture. In order for the program to justify the time 
and money utilized on it, it is important that students be 
taught by competent teachers using a variety of teaching 
methods and using them appropriately (The Unfinished Agenda, 
1986). 
With the variety of teaching methods available for 
imparting knowledge and skills to students, the respons-
ibility lies with the instructor to select the best of 
instructional tools. 
Need for the Study 
This study was concerned with an examination of some 
teaching methods used in Iowa high schools in order to 
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determine their perceived effectiveness and extent of use by 
vocational agricultural teachers. 
There have been various studies conducted regarding the 
evaluation of one teaching method compared to another. 
However, no study in agricultural education has focused on a 
general evaluation of teaching methods. This study sought to 
identify methods teachers are predominantly using in their 
instruction. Are the methods that are being used effective? 
Purpose of the Study 
The purpose of the study was to seek perceptions of 
practicing vocational agricultural teachers in the state of 
Iowa, regarding the various teaching methods used in their 
day to day teaching activities. Specifically, the study 
sought to determine the extent to which various teaching 
methods, tools and techniques were used and were considered 
effective. The study also sought to compare these findings 
with selected teacher characteristics. 
Objectives of the Study 
The specific objectives of the study were: 
(i) Identify perceptions regarding basic concepts of 
teaching-learning held by teachers of vocational 
agriculture in Iowa high schools. 
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(ii) Identify the methods of teaching and teaching tools 
used by vocational agricultural teachers in Iowa 
high schools. 
(iii) Evaluate the extent of use and effectiveness of 
each method. 
(iv) Compare teachers' perceptions regarding use and 
effectiveness of various teaching methods according 
to selected demographic data. 
Summary 
In order to ensure programs of high quality, effective 
classroom instruction must occur. Good teaching requires a 
lot from a teacher and he/she must try to help his/her 
students to learn and understand what is being taught. The 
need to teach effectively using appropriate teaching methods 
is vital in order to achieve the lesson objectives and 
learning goals, thereby imparting knowledge and skill to the 
student. 
Teaching and learning are two acts that should go 
together. Learning is a change in the behavior of the 
individual. Without change in behavior, learning has not 
taken place. 
On the other hand, teaching is directing the learning 
process. For this change to take place, the teacher then 
becomes the facilitator. He/she does this by using effective 
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teaching methods to communicate to and with students (Wesley, 
1984). 
Quality classroom teaching is the backbone of any 
agricultural education program. Teachers must consider it as 
very important and as such try to achieve it. If a teacher 
has the desire to learn and make the effort to improve 
his/her instructional quality, then it is likely to be 
reflected in student achievement. The most important goal of 
a teacher is to "TEACH" and therefore should be done effec-
tively and appropriately using the right teaching methods 
(Agricultural Education 520, 1986 and Adult Education 537, 
1987 class notes). 
Definition of Terms 
Teaching Methods/Techniques: 
Ways of disseminating knowledge and/or skills to 
learners in order to achieve goals and/or objectives. 
Teaching Tools/Aids: 
Materials used in assisting, supplementing and facili-
tating teaching and learning. 
Teacher of Agriculture: 
Person trained and employed to educate students in any 
area of vocational agriculture in the school setting. 
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Vocational Agriculture: 
A program in agriculture for high schools, colleges, and 
adults in teaching various aspects of agriculture. It 
is a career-oriented educational program. 
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CHAPTER II. REVIEW OF LITERATURE 
There has been a considerable amount of research 
conducted on the evaluation or effect of using one teaching 
method over another. However, few studies have concentrated 
on methods of teaching vocational education as a whole. The 
purpose of the study was to identify perceptions of prac-
ticing vocational agricultural teachers in the state of Iowa, 
regarding the various teaching methods used in their day to 
day teaching activities. 
Laska and Goldstein (1973) defined teaching methods as 
ways, procedures, techniques, employed by teachers by which 
they set the learning situation so as to lead to desirable 
learned Fesponses. They further discussed why there might be 
numerous methods of teaching. One being the fact that there 
are a number of different basic assumptions and theories 
about what is the most effective way to motivate students. 
Another reason is that there are different assumptions on the 
most effective way to bring about a particular learning 
outcome, and lastly, the idea that variety is the spice of 
life. 
Weston and Cranton (1986) defined "teaching method" as 
the vehicle or technique for instructor-student communica-
tion. This concept was described in four categories: 
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(1) instructor-centered, (2) interactive, (3) individualized 
and (4) experiential. 
A distinction was made by Verner (1962, p. 9) between 
method and technique. He defined method as: 
the relationship established by the institutional 
agent with a potential body of participants for the 
purpose of systematically diffusing knowledge among 
a prescribed, but not necessarily identified 
public. 
On the other hand, technique was defined as: 
the relationship established by the institutional 
agent to facilitate learning among a particular and 
precisely defined body of participants in a 
specific situation. 
Phipps (1980) also suggested that a variety of methods 
helps in stimulating interest and relieve the daily classroom 
routine. Cole (1981), writing on selecting extension 
teaching methods, gave three general classifications of 
extension teaching methods. They are (1) individual contact, 
(2) group contact, and (3) mass media. The first two 
classifications involve a one-to-one and a one-to-several 
relationships. Both involve personal contact and interac-
tion. The third classification, mass media, involves a one-
to-many teaching ratio and, in addition, the contact is 
impersonal. 
In selecting methods to help individuals or groups to 
attain educational objectives, the literature suggested 
considering several factors: clientele audiences, 
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classification of subject matter, desired change, learning 
theories, primary function of method, need and time factors, 
and, lastly, availability of the method. 
Weston and Cranton (1986) suggested that in the 
instructor-centered methods (lecture, questioning, and 
demonstration), the teacher is primarily responsible for 
conveying information to a group of students, who are 
generally passive. These methods are applicable in selected 
instructional situation like lower levels of cognitive 
learning, demonstration of concepts and psychomotor skills, 
among others. They are, however, suitable for large and 
small class-sizes. 
Interactive methods (comprising discussions, peer-
teaching and group projects) are described as those that 
utilize communication among students, as well as between the 
instructor and students, and learning is facilitated by 
active student participation. They require small class size 
and much planning. They may be time-consuming, but are quite 
appropriate for high cognitive and affective learning levels 
(Weston and Cranton, 1986). 
Individualized methods (comprising programmed instruc-
tion, modularized instruction, independent projects and 
computerized instruction) are described as those in which 
students work directly with prepared materials at their own 
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pace, receiving information as to their progress at regular 
intervals. They are based on the assumption that students 
learn at different speeds and that regular and immediate 
feedback facilitates the learning process. A method like 
programmed instruction is most effective at lower levels of 
learning, and independent projects are appropriate at higher 
levels of learning. These methods are structured, time 
consuming, and, at times, expensive, but they are flexible to 
the differences in learners (Weston and Cranton, 1986). 
The experiential learning methods (comprising field/-
clinical experience, laboratory experience, role playing 
simulations and drill) are described as those that provide 
for learning to take place in settings other than classrooms 
but in natural settings or in simulations of them - for 
example, student teachers learning about students in class-
rooms. These methods require careful planning and precision, 
and are more effective in affective and psychomotor 
learnings. Some may be motivating to students, some may not 
(Weston and Cranton, 1986). 
The process of selecting methods and materials to use 
for the instruction of an objective or set of objectives, 
according to Weston and Cranton (1986), is a complex task. 
The variables that should be considered include: class size, 
physical facilities, availability of resources and materials, 
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general student characteristics (such as previous learning 
and age), subject matte~, domain and level of learning, 
requirements of the learning tasks, differences in the 
learners and many others. 
Teaching and learning is a communication process. 
Wesley (1984) noted that effective teaching/learning is not a 
one-way process aimed chiefly to change the receiver's 
behavior, rather it is a two-way dialogue which really 
changes both the teacher and the learner. For learning to 
take place, both the teacher and student must be involved in 
the teaching-learning process. This is only possible by 
having active rather than passive students who interact with 
the instructor throughout the learning process . 
• . • students are part of the educational process, 
contributors to it and not merely beneficiaries of 
it. They do as much to educate one another as 
teachers do, and sometimes they educate teachers 
(Frankel, 1966, p. 242). 
To teach and learn is to take part. Participation is a 
necessary condition for effective teaching and learning is an 
active process. Therefore, giving students opportunities to 
share and contribute their varied experiences to the lesson, 
helps improve it. Learners are not only active at a period 
in the lesson, but throughout the learning process. This is 
especially useful since learning is goal directed, and the 
more learner goals are achieved or needs satisfied, the 
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better. Interaction and involvement during teaching can be 
in different forms, such as various types of discussion, 
asking and answering questions, thereby contributing learner 
knowledge and experiences. Students can also help in 
preparing instructional learning materials such as bulletin 
boards, displays, etc. The teacher should be a guide and 
facilitator throughout the teaching learning process, 
applying all his/her known principles of learning. It is 
only by directing the process that students get to be 
actively involved and share experiences and ideas. Teachers 
should proceed from simple to complex concepts and occa-
sionally break by asking questions (Wesley, 1984). 
Beach (1970, p. 385) stated that when students are 
actively involved in the learning process, it promotes the 
learning of ideas. He further states, 
It may save time if the instructor organizes all of 
the subject matter and explains it logically and 
clearly to his trainees. But, at least part of the 
time, opportunity should be provided for them to 
work on exercises, problems, and concepts and 
discover truths for themselves •••• Courses whose 
purpose is to modify attitudes, facilitate behav-
ioral adjustments, aid interpersonal relations, and 
promote self-insight are clearly superior when the 
trainer adopts a democratic, participative leader-
ship style. High-member interaction is most 
conducive to these goals. A very authoritarian 
trainer tends to be ineffective in changing group 
attitudes, but a leader who generates high member 
involvement can more effectively modify opinions, 
prejudices, and emotions. 
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When students are actively involved in the lesson, it is 
possible to know a lot about their progress and how the 
lesson objectives are met. This process enables the teacher 
to not only evaluate his/her lesson, but students can 
evaluate their progress. 
Making use of students' wide and varied experiences and 
using different teaching methods can be very useful because 
it helps reinforce learning, facilitates learning of new 
material and that which is learned is retained longer because 
it is applied and related immediately to past experience. 
Recognizing individual differences of the learners is 
also very important in classroom teaching. Students come 
from different backgrounds and have varied experiences and 
abilities. In a study by Miller and Scheid (1984), program 
activities conducted by vocational agriculture teachers were 
identified and categorized into five areas. In the program 
area entitled classroom teaching, a significantly different 
grand mean rating was observed between first year teachers 
and teachers with more than five years experience. The six 
activities giving first year teachers the most problems were 
teaching students with different ability levels, developing 
teaching materials, involving students in classroom activi-
ties, teaching students record keeping, preparing for classes 
and arousing student interest. However, teaching students 
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with different ability levels was the only activity identi-
fied as a problem for teachers with more than five years of 
teaching experience. 
The concept of individual differences and varied exper-
iences in students must have resulted in the introduction of 
individualized instruction. Several materials have been 
developed on the issue. Gow and Yeager (1975) felt that: 
During the last ten years, increasing attention has 
been given to the development of individualized 
instructional materials at the primary, secondary 
and post secondary levels. This attention is 
manifest in the work of educational research 
centers, regional laboratories and many special 
curriculum development projects sponsored by both 
public and private agencies. 
Its use is not limited to schools and colleges, but also 
in agricultural extension. This method includes personal and 
home visits, office calls, telephone calls, personal letters 
and result demonstrations. 
It is often difficult to find research evidence that 
truly describes what constitutes effectiveness in teaching. 
However, Rosenshine (1971) provided a number of patterns of 
teacher behavior that distinguish between effective and 
ineffective teachers. They include: 
1. Clarity (of the teacher's presentation) 
- providing student with reedback 
- teaching things in a related, step by step manner 
- orienting and preparing students 
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- providing students with standards and rules 
- using a variety of teaching materials 
- repeating and stressing directions and difficult 
points 
- demonstrating 
- providing practice 
- adjusting teaching to the learner 
- providing illustrations or examples 
- communicating so that students can understand 
- causing students to organize materials in a 
meaningful way 
2. Variability 
- the variety of instructional materials 
- procedures, activities, levels of classroom 
discourse used by the teacher 
3. Enthusiasm 
the amount of vigor and power exhibited by the 
teacher 
- the degree of teacher involvement, interest, or 
excitement of the teacher 
4. Task-oriented achievement and/or businesslike 
behavior 
- whether teachers wanted students to learn some 
thing rather than enjoy themselves 
- the extent to which teachers encourage students to 
work hard 
5. student opportunity to learn criterion material 
- are students taught what they will be tested on 
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Hedges and Papritan (1984) enumerated the essential 
ingredients for teaching excellence as offered by "master 
teachers" of agriculture in a survey by the Ohio State 
Department of Agriculture Education. They are as follows: 
1. Keeping up-to-date 
2. Be motivated 
3. Be interested in the student 
4. Set directions 
5. Evaluate performance 
6. Develop a positive attitude 
Teaching excellence involves a relationship between the 
teacher, the student and the job. 
One of the major roles of vocational agricultural 
teachers is to help students learn and develop knowledge and 
skills in agriculture. The way the materials are prepared 
and presented to the student matters, and this is where the 
effect of learning depends on good teaching. However, good 
teaching does not only depend upon the instructor's knowledge 
but also upon his method of organizing and presenting the 
material. Phipps (1980) gives four steps for effective 
agricultural mechanics instruction. 
1. Stimulate and arouse interest and thinking ability 
in the class 
2. Demonstrate to the students the essential skills in 
agricultural mechanics 
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3. Supervise each student's work closely, accepting 
only work which represents the best ability of the 
student 
4. Evaluate the work of the students accurately 
In any human enterprise, the person is the most impor-
tant ingredient. This is why teachers are the key in 
teaching since they interact and deal more directly with the 
students in the classroom. Nolan (1918) stated that the most 
important factor in education is the teacher. He further 
explained that if agricultural education is to be effective, 
if the faith of the people in agriculture is to be main-
tained, we must have efficient agricultural teachers prepared 
well to teach the subject matter of agriculture. However, it 
must be noted that quality instruction and instructors are 
not developed in a day, rather it takes time to develop 
knowledge of the many facets of teaching and learning and to 
develop attitudes compatible with helping people learn. 
The vocational agricultural teacher has a lot of roles 
to perform in the school, one of which is "teaching". In 
order to achieve this, he/she has to be competent. The World 
Conference on Agricultural Education and Training (1970, 
p. 67) held in Copenhagen reported: 
..• of all aspects of agricultural education and 
training, the teacher is the most important. 
Without good teachers, competent at their work and 
possessing those qualities which enable them to 
inspire and develop the latent capacities of their 
students, agricultural education as a whole cannot 
function effectively. 
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Even though we are now in the 1980s, this observation 
seems relevant to the present vocational agricultural 
teacher. Some of the qualities to be possessed by teachers 
include relevant and required knowledge, skills and ability 
in the subject matter and in teaching. In addition, he/she 
should be able to plan, set, and clarify course objectives, 
use a variety of methods in teaching, recognize individual 
differences, utilize educational principles and procedures in 
teaching and evaluate both the teaching learning process and 
its product. 
Basic teaching skills are defined by Moore (1984, p. 15) 
as those behaviors and/or actions a teacher consciously and 
deliberately uses to increase learning. Ten of the teaching 
skills that were listed include: 
1 • Establishing set 
2. Teacher movement 
3. Pausing 
4. Focusing 
5. Shifting interaction 
6. Shifting senses 
7. Spaced learning 
8. Reading attending behavior 
9. Questioning 
10. Closure 
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The mastery of each skill requires the use of principles 
of learning, educational psychology and talents such as 
creativity, organization and practice. Mastery of basic 
teaching skills helps in adding effectiveness and precision 
to our teaching. 
Vocational agricultural teachers should make use of 
decision making situations in teaching. This means the use 
of the problem solving approach. Problem solving, according 
to Warmbrod (1969), aids students in learning a systematic 
approach to the recognition, analysis, and solution of 
problems. It also stimulates interest, develops thinking 
ability and helps students to evaluate, draw inferences from, 
and make decisions essential to the solution of a problem 
(Phipps, 1980). Warmbrod (1969, p. 231), however, summarized 
primary premises fundamental to the problem solving approach 
as follows: 
Instruction is student-centered rather than 
subject-centered; instruction aims at the develop-
ment of and change of behavior of individuals 
rather than "covering" subject matter; content is 
organized such that it is psychologically meaning-
ful to students rather than a completely teacher-
dominated process; students are capable of and will 
share in planning, conducting, evaluating what is 
taught and how it is taught; learning is an active 
rather than passive process; and learning is 
improved when students "inquire into" (discovery or 
inductive approach to learning) rather than being 
"instructed in" subject matter. 
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Effective use of problem solving approach can promote 
the higher level cognitive functions of pupils such as 
analysis application, synthesis, and evaluation. It, 
however, requires a competent teacher to motivate students, 
develop the problem, assist students to identify possible 
solutions, choose the correct solution and arrive at approved 
practices. 
A new technology that has found its way into the 
classroom is the use of the computer and computer assisted 
programs in schools. Their use seems to be growing rapidly, 
so much so that one needs to assess their importance. 
Schmidt (1982) identified three types of microcomputer use in 
classrooms. They are the object of a course, support tool, 
and a means of providing instruction. Foster and Kleene 
(1982) also cited four uses of microcomputers in vocational 
agriculture which are drill and practice, tutorial, simula-
tion, and problem solving. 
Microcomputers are found in most classrooms and their 
use as an educational tool looks promising. A major advant-
age is the increased efficiency in the use of the educator's 
time coupled with being a cost effective method of dis-
seminating technical information (Becker and Shoup, 1984). 
Hudson (1983) identified some microcomputer related 
competencies needed by vocational agricultural instructors. 
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They can be divided into four broad areas which are general 
competencies, programming competencies, hardware competencies 
and software competencies. Software and hardware compe-
tencies were found to be more likely considered than those 
related to programming. 
The use of various visual, audio and audiovisual aids 
have been on the increase in schools. Three reasons for 
using slides were stated by Solstad (1953, p. 65) as 
(1) holding attention, (2) clarification, and (3) emphasis. 
This media can also be used in the following ways: 
1 • To teach facts 
2. To teach manipulative skills 
3. To show processes 
4. To teach concepts 
5. To develop attitudes and interests 
r To provide entertainment o. 
Slides emphasizing visual elements can be enriched by 
using audio-tape commentaries to focus attention on essential 
points in each illustration. The cassette audio-tape offers 
several advantages which include ease of handling by the 
student, ease of production on the part of the teacher, 
relatively low cost, ease of storage, and an unlimited 
storage life. 
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In a study by Brandt et ale (1974) involving the use of 
programmed scripts, textbooks, films and audio-cassette 
tapes, it was reported that tapes were useful in discussing 
diagrams and graphs. The success might be attributed to the 
fact that students were using their ears as well as eyes. 
Tapes also had the advantage of making it easy to integrate 
other learning resources such as instruction sheets, text-
books, study guides and films. 
Motion pictures as teaching aids are now being replaced 
by single concept films and the use of video tapes and 
various television programs. In a comparative study of video 
tape instruction to the traditional methods of teaching, 
Hanson (1971, p. 78) listed the advantages of video tapes as 
follows: 
1. Increased interest 
2. Motivation of students 
3. Savings of preparation time of learning 
4. Savings in travel time to obtain certain class 
experiences. 
Technologists and scientists are coming up with modern and 
improved equipment at reduced cost. Simonson and Volker 
(1984, p. 249) concluded that: 
There has been a steady reduction in cost of video 
equipment at all levels of complexity, so that in 
constant dollars the prices of fairly sophisticated 
video equipment systems are now one-fourth to one-
tenth of what they were ten years ago. 
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Field (1986) found that nearly one-third of the colleges 
in the United States have offered television courses during 
the last four years. The use of television as a medium of 
instruction in schools is not new, the cost being within the 
reach of educators interested in its use. 
A field trip is an activity that does not involve media, 
but differs from the traditional approach to teaching. It is 
very important in the vocational area, especially with 
vocational agriculture teachers. Teaching and learning must 
be based upon information that is intelligent and environ-
mentally accurate. In obtaining this knowledge, our daily 
experiences can be a good source, so also are activities from 
outside the classroom. ~~~denhall (1967, p. 12) suggests 
that there are five types of field trips: 
1 • The local field trip 
2. The community field trip 
3. The tour 
4. The intercollegiate visit 
5. The individual trip 
Blezek (1984, p. 14) gave suggestions as to carefully 
planning, effectively conducting and systematically reviewing 
field trips. Some of the benefits that could be derived from 
field trips were listed as follows: 
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1. Provides first-hand information 
2. Gives realistic understanding of the world outside 
the classroom 
3. Motivates for the topic under consideration 
4. Serves to bridge the gap between classroom theory 
and the real world 
5. Verifies what has been studied in the classroom 
6. Exposes the students to a broader range of career 
opportunities 
7. Offers opportunities for socialization of classwork 
before and after as well as during the trip 
8. Provides for the development of initiative, favor-
able attitudes and appreciations 
Weston and Cranton (1980) maintained that it is dif-
ficult to see a particular method as more appropriate or 
effective in all settings than other methods. This is 
because different subject area instructors and levels of 
instruction are involved. 
A study was conducted by Elliot (1985) to determine 
whether there was a significant difference in achievement of 
microcomputer knowledge on cognitive tests between those 
taught by computer assisted instruction, the traditional 
lecture demonstration method, and a combination of the two. 
The findings revealed that immediate cognitive achievement 
was not significantly influenced by the method of instruc-
tion. 
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In another study, Russell (1984) concluded that there 
was no significant difference between student posttest scores 
on farm management and agricultural marketing concepts when 
taught by computer-assisted instruction, and the conventional 
teaching method. 
In studying the use of computers, Rota (1981) found no 
significant differences in student achievement and attitude 
toward computers and computer-assisted instruction for 
students taught by traditional lecture instruction, computer-
assisted instruction, and lecture information supplemented 
with computer-assisted instruction. 
Research by Tsai and Pohl (1983) in a university under-
graduate computer programming class revealed no significant 
differences in student learning achievement among three 
teaching methods: lecture instruction, computer-assisted 
instruction, and lecture supplemented with computer assisted 
instruction. 
Broh (1975) found no significant differences in achieve-
ment in political science, methodological concepts, and 
computer techniques for students taught by lecture and 
computer-assisted instruction. 
Ramires (1983, p. 15), after reviewing hundreds of 
comparative effectiveness studies of television to teach 
adults, concluded that: "---in general, no significant 
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differences were found when instructional television was 
compared with face-to-face live instruction." 
(Opacinch et ale (1974) designed a multidisciplinary 
approach for an introductory level biology course. The three 
different modes of teaching utilized were (1) audio-tutorial 
approach, (2) a television presentation aired by the local 
public broadcasting station, and (3) straight lecture. In 
order to determine the effects of the three different 
teaching methods on learning, at the conclusion of the course 
all students were tested with the same fundamentals of 
biology instrument they had been given upon entering. There 
was no significant difference among the three groups of 
students.on their achievement level after completion of 
instruction. 
In 1970, Kahler reviewed the components of a major study 
investigating seven instructional techniques researched in 
vocational agriculture departments throughout Iowa. These 
contemporary approaches/tools included: audio-tutorial, 
single-concept films, video-tape, prepared lesson plans, 
field trips, demonstrations, and transparencies. In his 
report, Kahler observed that all techniques and resources 
tested were effective in increasing the students' knowledge 
of the subject matter. However, none of these techniques 
were found to be significantly more effective than the 
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traditional method of instruction, i.e., lecture. It was 
felt by the research staff conducting this study that an 
integrated approach, utilizing combined instructional media, 
would prove more successful in motivating students and 
developing continued interest in the subject matter, whereas 
the novelty of a singular technique would wear off sooner. 
It was further recommended by the project staff that 
vocational agriculture instructors should make every effort 
to inaugurate the use of these techniques into their instruc-
tional programs. This procedure should be followed, however, 
after the teachers have had an opportunity to carefully study 
each technique and become fully aware of its potential use 
and limitations. 
Agriculture is a dynamic, exciting, and rapidly changing 
field. Research is conducted every day and new and updated 
facts, figures and findings are available, especially in the 
sciences. This information has influenced and necessitated 
the curriculum in schools to be regularly reviewed in order 
to fit the present and future needs of the students. 
Therefore, more flexible programs of presentation are needed 
in order to update the various disciplines or subject matter 
in schools. 
Postlethwait, Novak and Murray (1963) state that the 
need for innovation in teaching is felt by all good ,teachers. 
29a 
In order to accommodate the vast range of student 
interests and capabilities, three major ingredients were 
enumerated by Miller (1974) as necessary in teaching. First, 
instruction cannot become stereotyped. Full advantage should 
be taken by instructors of all teaching techniques and all 
modern med~a at their disposal. The teaching method capable 
of producing the desirable responses from the students should 
be selected. Second, educational media should be available 
to students in order that they can pace themselves and fully 
utilize their time. Finally, the personal contact with 
instructional personnel must be made accessible to supply 
motivation and interest. 
Agriculture is becoming more technological, more 
specialized, and more efficient. If teachers' roles as 
producers, seekers and disseminators of knowledge are valid, 
then students have to be educated using different approaches 
to teaching. 
However, education must be more than presenting mater-
ial. It must stimulate student motivation into directions 
which will provide positive guidance for future endeavors. 
It is an activity which is essentially alive and inspiring, 
not simply a transfer of information. The only real value of 
knowledge is when the students can use it in a meaningful 
way. 
29b 
Glaser (1966, p. 25), in summarizing the needs of 
education in the future, stated: 
It seems possible to develop educational methods 
that are more sensitive to individual differences 
than our procedures have been in the past. 
Educational systems for accomplishing this will no 
doubt take many forms and have many nuances as they 
are developed by our educational leaders. In the 
main, however, it is well to remember that 
individualization requires the fine honing of 
instructional procedures so that a student seeks 
and achieves mastery proceeding along a path, to a 
large extent, dictated by his own requirements. As 
a result of a balance between teacher guidance and 
the student's own self-appraisal, he can follow the 
path or blaze the trail, which is neither too 
difficult nor too easy for him. The teacher in 
this process will play the significant role of 
helping the student discover how he learns best; 
the teacher will need to learn from the learner how 
to teach; and teach the learner how to learn. 
The functions and responsibilities assumed by teacher 
education in agriculture have expanded rapidly in the past 
years. Initially, programs of teacher education addressed 
only the "teaching" function. Emphasis, then, was placed on 
the pedagogical skills essential to perform as a vocational 
agriculture teacher (Berkey, 1981). 
Teacher education programs have been expanded to assume 
functions such as research, inservice education, beginning 
teacher supervision, curriculum development, dissemination 
and evaluation, college teaching improvement, extension 
education, international education and, recently, microcom-
puter applications in agriculture to name a few (McCormick, 
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1985). This metamorphosis shows a shift over time, from a 
primary function of "teaching" to a multifunctional role. 
No matter the instructional method used, it is important 
to consider the following issues or questions: 
1. What is it that I want to teach? (goals or objec-
tives) 
2. How do I teach it or go about it? (method) 
3. What will students do? (student activities) 
4. How do I know I have taught or achieved my set 
objectives? (evaluation) 
For the vocational agricultural teacher to perform 
effectively, he/she needs to possess some basic personal and 
educational qualities, coupled with experience, knowledge and 
skills in the subject matter and in teaching generally. 
He/she should also be knowledgeable of basic educational 
concepts and procedures and make use of them in daily 
classroom instruction. 
A variety of teaching methods and techniques are 
available for the present vocational agricultural teacher to 
use in delivering information to students. However, each 
teacher must be able to select methods which best accomplish 
his goals and objectives as well as that of his students. 
Several studies have focused on comparing selected 
methods of teaching. However, no studies have specifically 
focused on the extent of use and perceived effectiveness of 
methods/techniques, tools/aids. 
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This study was concerned with an examination of teaching 
methods used by vocational agricultural teachers in Iowa. 
The researcher attempted to answer the following questions: 
1. What are the perceptions held by vocational agricul-
tural teachers regarding some basic concepts of 
teaching/learning? 
2. What methods/techniques/tools do teachers currently 
use? 
3. To what extent are these methods/techniques/tools 
used by vocational agricultural teachers? 
4. How effective are the various methods/techniques and 
tools? 
It was hoped that the results of the study would be 
useful not only to vocational agricultural teachers, but also 
to teacher educators and program planners in planning 
teaching techniques for classroom instruction. 
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CHAPTER III. METHODS AND PROCEDURES OF THE STUDY 
The purpose of the study was to identify the perceptions 
of vocational agricultural teachers in the state of Iowa 
regarding teaching methods utilized in their instructional 
programs. The study also focused on the perceived effective-
ness and extent of use of various teaching methods. Percep-
tions held by vocational agricultural teachers regarding 
selected basic concepts of teaching/learning were also 
sought. This information was compared with selected demo-
graphic data. 
This chapter is presented under five major subheadings 
as follows: development of instrument, selection of popula-
tion and sample, collection of data, coding of data, and 
analysis of data. 
Development of Instrument 
A self-administered mail questionnaire was used in 
collecting data for the study because it was the most practi-
cal in terms of time involvement and expense (Tuckman, 1978). 
In developing an instrument for the study, four main 
sources of information were used. The sources of information 
were: (1) the literature discussed in Chapter II, (2). the 
instrument used in a study by Martin and Omer (1986) on 
instructional methods used in adult education and extension 
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programs in agriculture, (3) input from Iowa State University 
Agricultural Education Department faculty, and (4) the 
writer's personal experience. 
The questionnaire consisted of four parts. The first 
part sought perceptions regarding basic concepts of teaching-
learning; the second was on use and effectiveness of methods/ 
teaching tools. In the third section, teachers were asked to 
give general comments on teaching methods, and section four 
sought biographical information and agricultural work 
experience apart from teaching. 
In part two, two responses were asked for each item. 
Respondents were asked to indicate the extent to which they 
used the methods or tools under column A and tl:1e level of 
effectiveness of the methods or tools under column B. 
A five-point Likert-type rating scale was utilized for 
each response. The respondents were asked to circle a 
response from 1 (strongly disagree) to 5 (strongly agree). 
The Iowa State University Committee on the Use of Human 
Subjects in Research reviewed the research project and 
concluded that the rights and welfare of the human subjects 
were adequately protected, that risks were outweighed by the 
potential benefits and expected value of the knowledge 
sought, that confidentiality of data was assured and that 
informed consent was obtained by appropriate procedures 
(Appendix A). 
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The instrument, after preparation, was sent to twenty-
five randomly selected vocational agriculture teachers in the 
state of Iowa for review in order to improve its quality 
(Appendix B). A follow-up letter (Appendix C) was sent two 
weeks after the first mailing as a reminder in case the 
questionnaire had not been completed and reviewed. Sug-
gestions and criticisms were considered, and minor changes 
made by the researcher to improve clarity of some of the 
items. 
Selection of Population and Sample 
The population for the study consisted of all 268 Iowa 
vocational agricultural teachers. Twenty-five teachers were 
selected from each of the six districts of Iowa to allow for 
comparisons of their.perceptions on instructional methods 
used in schools. 
In selecting the sample from the overall population, 
a computer program was utilized. A list of the current 
vocational agriculture teachers with their addresses was 
obtained from Iowa State University's Agriculture Education 
Department. The list was divided by districts, numbered and 
sampled by generating twenty-five random numbers for each 
district with a computer program. Vocational districts in 
Iowa have been established by the Iowa Department of Educa-
tion, Career Education Division-Agriculture, in order to 
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conduct various educational programs. On selecting the 
sample, the questionnaires were sent to the participants with 
a cover letter explaining the purpose, importance, and 
confidentiality of data (Appendix D). A stamped, self-
addressed envelope was included for the return of the 
completed instrument. 
Collection of Data 
Data was collected for the study by the researcher by 
making use of mailed questionnaires with a cover letter to 
the participants. They were to be completed and returned 
within two weeks to Iowa state University in self-addressed, 
stamped envelopes. 
The questionnaires were coded alphabetically and 
numerically. This was used to identify the participants as 
they returned their completed questionnaires, thus enabling 
follow-up of non-respondents. The letters represented the 
district in which the participant was teaching, and the 
numbers represented the participant number. 
The first mailing brought a response of ninety-two 
questionnaires (61% return). A follow-up letter (Appendix E) 
was sent two weeks after the first mailing, encouraging 
participants to return the completed questionnaire as soon as 
possible. A copy of the questionnaire was sent with the 
follow-up letter. This second mailing resulted in an 
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additional twenty-one questionnaires, thereby bringing the 
total returned questionnaires to one hundred and thirteen 
(75% return). Four persons returned blank questionnaires 
deciding not to participate in the study, while thirty-seven 
others did not return the questionnaire. A total of one 
hundred and nine questionnaires were completed and usable. 
Coding of Data 
As each questionnaire was received by the researcher, it 
was carefully reviewed for missing or incorrect data. 
Missing or incorrect data responses were coded as such using 
the missing values program in SPSS (1983). The data were 
then keypunched onto 80-column IBM computer cards. 
Analysis of Data 
The Statistical Package for the Social Sciences (SPSS, 
1983) was used for analysis. The .05 level of significance 
was set as the critical value for all analyses. The analyses 
were conducted at the Iowa State University Computation 
Center. 
Data were analyzed and summarized using the following 
statistical procedures: 
1. Frequencies and percentages 
2. Means and standard deviations 
3. Analysis of variance (one-way ANOVA) 
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Summary 
The study was descriptive in design, seeking the 
perceptions of vocational agricultural instructors in Iowa 
on instructional methods used in their day-to-day instruc-
tion program. 
The specific objectives of the study were: 
1. Identify perceptions regarding basic concepts of 
teaching-learning held by teachers of vocational 
agriculture in Iowa high schools. 
2. Identify the teaching methods used by vocational 
agricultural teachers in Iowa high schools. 
3. Evaluate the extent of use and effectiveness of each 
method. 
4. Compare teachers' perceptions regarding use and 
effectiveness of various teaching methods according 
to selected demographic data. 
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CHAPTER IV. PRESENTATION AND ANALYSIS OF DATA 
The purpose of this study was to identify perceptions 
of vocational agricultural instructors in Iowa high schools 
regarding methods used in the instructional program. A 
subsidiary purpose was to determine the extent of use and 
level of effectiveness of selected teaching methods/tools. 
In addition, perceptions held by vocational agricultural 
teachers regarding basic concepts of teaching-learning were 
also sought. 
The analysis of data presented in this chapter was 
compiled from responses of Iowa high school vocational 
agricultural teachers. 
The respondents were asked to complete a questionnaire 
div~ded into two parts. The first part was on perceptions 
regarding principles of teaching-learning and the second part 
was on extent of use and level of effectiveness of selected 
teaching methods/tools. 
The respondents were to respond to items in the first 
part by circling one of the five points on a Likert scale. 
The scale responses ranged from strongly disagree (1), dis-
agree (2), uncertain (3), agree (4), to strongly agree (5). 
In the second part, the methods/teaching tools were to 
be rated on the same scales. Regarding the extent of use, 
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the rating scales were: not used (1), rarely used (2), used 
sometimes (-3), used frequently (4), and used heavily (5). 
The rating scales for the level of effectiveness were: not 
effective (1), of little effectiveness (2), somewhat effec-
tive (3), effective (4), and very effective (5). 
The population of the study consisted of all 268 Iowa 
vocational agricultural teachers. Twenty-five teachers were 
selected from each of the six districts of Iowa, making a 
total of 150 teachers that were sampled. 
From the one hundred and thirteen questionnaires 
returned (75% response), one hundred and nine were properly 
completed, representing 72%. Response rate according to 
districts is shown in Table 1. There were a total of 109 
respondents of which 103 (94.5%) were males and 5 (4.6%) were 
females. Only one person did not give a response regarding 
gender. 
Table 1. Response rate according to district 
Percent of 
District Total returned Total Returned 
North Central 21 19.3 
North West 15 13.8 
North East 17 15.6 
South East 20 18.3 
South Central 20 18.3 
South West 16 14.7 
39 
Table 2 presents the distribution of respondents by age. 
Eighty-one respondents (75%) indicated an age between 20 and 
39 years, twenty-three respondents (21%) indicated an age 
between 40 and 59 years, four respondents (4%) indicated an 
age of 60 or above. One respondent did not indicate an age. 
The age distribution indicates that the majority of the 
teachers are between 20 to 39 years. 
Table 2. Age of respondents 
Age in years Frequency Percent 
19 or under 
20 to 29 40 37.0 
30 to 39 41 38.0 
40 to 49 8 7.4 
50 to 59 15 13.9 
60 or over 4 3.7 
No response 1 
Data in Table 3 reveal the respondents' years of 
teaching experience. Thirty-one respondents (28%) had less 
than one year to five years of experience. Thirty respond-
ents (27%) had between five to fifteen years of teaching 
experience. Twenty-one respondents (19%) indicated teaching 
experience of 16 to 20 years. Twenty-three respondents (21%) 
had between 16 to 30 years of experience. Three respondents 
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(2%) indicated over 30 years of teaching experience, and only 
one person did not respond. It was observed that eighty-two 
respondents (75%) had teaching experience of less than one 
year to fifteen years of experience. 
Table 3. Years of teaching experience 
Years Frequency Percent 
Less than 1 year to 5 years 31 28.7 
5 to 10 years 30 27.8 
11 to 15 years 21 19.4 
16 to 20 years 7 6.5 
21 to 25 years 6 5.6 
26 to 30 years 10 9.3 
over 30 years 3 2.8 
no response 1 
Participants were asked to indicate the number of years 
of formal education by circling an appropriate number between 
1 to 22. It was assumed that participants circling numbers 
14 to 16 had some college education or an undergraduate 
degree. If numbers 17 to 18 were circled, this indicated 
that the respondents had"formal education above the under-
graduate level, i.e., graduate school or had completed a 
master's degree. Numbers 19 to 22 indicated those who had 
completed formal education above the master's degree. In 
reporting the data from the respondents, the number 12 was 
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added to the years of formal education of those who circled 
4, 5, 6, and 7 since it was assumed that the minimum qualifi-
cation for a vocational agricultural teacher in the state of 
Iowa was an undergraduate degree in a college or university. 
The data from the respondents are summarized in Table 4. 
Table 4. Years of formal education 
Years Frequency Percent 
15 1 0.92 
16 24 22.01 
17 45 41.28 
18 24 22.01 
19 9 8.26 
20 2 1.83 
21 1 0.92 
22 
No response 3 
Data in Table 5 reveal the respondent's net income. 
This information was rounded to the nearest thousand dollars. 
Two respondents (1%) indicated a net income of $10,999 or 
below. Thirty-six respondents (33%) indicated a net income 
of $11,000 to $20,999. Fifty-seven respondents (52%) 
indicated a net income of $21,000 to $30,999. Eleven 
respondents (10%) had a net income of $31,000 to $40,999. 
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One respondent had a net income of $41,000 to $50,999, while 
one respondent had a net income of over $51,000. One 
participant did not indicate a response. Ninety-three of the 
respondents (85%) had a net income of $11,000 to $30,999. 
These data need to be carefully interpreted because 
respondents were somewhat confused as to what income to 
report, i.e., total family income or individual income, with 
or without taxes, etc. 
Table 5. Net income 
Net income Frequency Percent 
$10,999 or below 2 1 .9 
11,000 to 20,999 36 33.3 
21,000 to 30,999 57 52.8 
31,000 to 40,999 11 10.2 
41,000 to 50,999 1 .9 
51,000 to above 1 .9 
No response 1 
The means and standard deviations for perceptions 
regarding basic concepts of teaching-learning and the extent 
of use and level of effectiveness of methods/teaching tools 
were calculated. Means and standard deviations were rounded 
to two decimal places. 
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The findings that follow are presented in response to 
the first three objectives of the study: 
Objective 1: Identify perceptions regarding basic concepts 
of teaching-learning held by teachers of vocational agricul-
ture in Iowa high schools. 
Objective 2: Identify the methods of teaching and teaching 
tools used by vocational agricultural teachers in Iowa high 
schools. 
Objective 3: Evaluate the extent of use and effectiveness of 
each method. 
Table 6 indicates the results of the analysis of the 
perceptions of Iowa vocational agricultural teachers 
regarding basic concepts of teaching-learning. There were 
nineteen statements in this section. The mean values were 
placed in descending order. All the statements had a mean 
above 3.5 This finding indicates that the respondents agreed 
that these principles were important. 
The lowest mean value was 3.74 for the statement, 
"involve students in preparing instructional learning 
materials, i.e., bulletin boards, displays, etc." Teachers 
responding to this statement were uncertain that students 
should be involved in preparing instructional learning 
materials. However, the standard deviation was the highest 
at .75, showing there was variation in the responses to this 
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statement. Iowa vocational agricultural teachers were also 
less certain with the statement, "Design a plan to evaluate 
the product of teaching-learning situation." The mean value 
for this statement was 3.93 and the standard deviation was 
.54. 
The mean for statement "use a variety of teaching 
methods" was 4.74, which made it the highest rated statement. 
Vocational agricultural teachers were in agreement that a 
variety of instructional methods should be used. The 
, 
standard deviation for this statement was also the lowest, 
(.48), indicating that there was less variation in the 
response to this item compared to others and that, generally, 
teachers were in agreement with the statement. The statement 
"recognizing individual differences" had a mean value of 4.66 
and a standard deviation of .48. Teachers were in agreement 
that they should recognize that individual differences exist 
among students. The data for the third highest statement, 
"Use decision making situations in teaching", indicate that 
teachers in general were in agreement with the statement. 
The mean was 4.62 and the standard deviation was .49. 
All other statements ranged in mean value from 4.62 to 
4.06. These items mainly centered on various teaching 
procedures, such as setting objectives, evaluation, planning 
and organizing. 
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Overall, the data in this table indicate general 
agreement by Iowa vocational agricultural teachers regarding 
various basic teaching-learning concepts included in the 
first part of the instrument. 
Table 7 indicates the means and standard deviation 
regarding the extent of use of methods/teaching tools as 
perceived by teachers of vocational agriculture. There were 
fifty-three methods/teaching tools in this part of the 
instrument. The ten most highly rated items were: lecture-
discussion, problem solving, chalkboard, questioning, 
demonstration, written assignments, film strips, overhead 
projector, individualized instruction and summarizing. The 
highest mean value was item number 2 "lecture-discussion." 
The mean for this item was 4.12. This finding indicates that 
teachers frequently use the lecture-discussion as a method of 
teaching. The standard deviation was .59. The mean for item 
number 24 was 3.98, while the standard deviation was .77. 
This item was the second highest rated item indicating that 
problem-solving was frequently used in the classroom by 
vocational agricultural teachers. 
Eight items had a mean between 3.50 and 3.93. The items 
were chalkboards (3.93), questioning (3.80), demonstration 
(3.79), written assignments (3.71), film strips (3.66), 
overhead projector (3.57), individualized instruction (3.54), 
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Table 6. Means and standard deviations concerning the 
perceptions held by vocational agriculture teachers 
on basic concepts of teaching-learning 
Item 
1. Use a variety of instructional methods 
2. Recognize that individual differences 
exist among students 
3. Use decision making situations in 
teaching 
4. Possess the relevant and required 
teaching ability and skills 
5. Use on-farm agribusiness instruction 
to deal with individual problems of 
participant 
6. Use individualized instruction to 
help learners solve problems 
7. Use variety of methods in teaching 
manual skills 
8. Set achievable objectives for lessons, 
units and courses 
9. Use various evaluation procedures 
10. Clarify the course objectives to 
11. Identify and use educational 
principles and procedures in teaching 
12. Develop and use a definite and 
specific interest approach to 
enhance the learner's motivation 
13. Prepare instructional plan to provide 
desirable experience 
14. Be knowledgeable in each subject 
matter area taught 
15. Use teacher c~ntered and/or student 
centered approaches when appropriate 
16. Utilize group instructional techniques 
17. Design a plan to evaluate the 
teaching-learning process 
x 
4.74 
4.66 
4.62 
4.45 
4.41 
4.32 
4.31 
4.30 
4.29 
4.25 
4.20 
4.19 
4.14 
4.13 
4.12 
4.12 
4.06 
SD 
.48 
.48 
.49 
.54 
.58 
.54 
.59 
.63 
.60 
.61 
.53 
.61 
.62 
.75 
.58 
.49 
.59 
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Table 6. (continued) 
Item X SD 
18. Design a plan to evaluate the product 3.93 .54 
of teaching-learning situation 
19. Involve students in preparing 3.74 .75 
instructional learning materials, 
i.e., bulletin boards, displays, etc. 
Scale: 1 = strongly disagree; 5 = strongly agree 
and summarizing (3.52). These findings suggest that these 
methods/teaching tools are used more often than other items 
in the list. 
Items that were moderately rated and used to some degree 
included lecture, group discussions, contests, brainstorming, 
simulat~on and gaming, written assignments, questioning, 
chalkboard, sound motion pictures, computer videotape 
programs, slides, real objects, and field trips (Table 7). 
The lowest rated items were flannel boards, magnetic 
boards, dramatic skits, opaque projectors, flip charts, radio 
programs, seminars, learning centers, and workshops. 
The mean value for item 30 was 1 .08, which makes it the 
lowest rated item. The low value suggests that flannel 
boards are not used by vocational agricultural teachers to 
any great extent •. The item had a low standard deviation 
(.30). Other items that had a mean below 2.00 are magnetic 
boards (1.14), dramatic skits (1.35), opaque projectors 
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(1.41), flip charts (1.48), radio programs (1.60), seminars 
(1.80), learning centers (1.90), and workshops (1.98). These 
findings indicate that these teaching methods/tools are not 
used by vocational agricultural teachers to a large extent. 
Table 8 indicates the means and standard deviations 
regarding the level of effectiveness of methods/teaching 
tools as perceived by teachers of vocational agriculture. 
There were fifty-three methods/teaching tools in this section. 
The highest mean value was 4.27 on item number 24 "problem 
solving." Respondents indicated that problem solving as a 
teaching method was effective. It is interesting that the 
findings indicated a high mean for problem solving (decision 
making) on the extent of use and the level of effectiveness •. 
In the first part of the questionnaire, teachers also agree 
that decision making should be used in teaching. 
The mean for item number 21, "demonstration" was also 
high (4.22), indicating that demonstrations were also effec-
tive in teaching. Other items that were rated as effective 
were individualized instruction (4.17), lecture-discussion 
(4.06), field trips (4.06), and real objects (4.03). It is 
interesting to note the lecture-discussion had the highest 
mean value on extent of use. This finding shows that 
lecture-discussion is used frequently by vocational agricul-
tural teachers and at the same time is considered to be 
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Table 7. Means and standard deviations regarding the extent 
of use of methods/teaching tools as perceived by 
teachers of vocational agriculture 
Methods/teaching tools 
1. Lecture 
2. Lecture-discussion 
3. Group discussion 
4. Panel discussion 
5. Buzz. groups 
6. Comparing 
7. Contests 
8. Interviewing 
9. Role playing 
10. Brainstorming 
11. Summarizing 
12. Debate 
13. Dramatic skit 
14. Simulation and gaming 
15. Observing 
16. Case study 
17. Group projects 
18. Situational analysis 
19. Classifying 
20. Oral presentations 
21. Demonstration 
22. Seminar 
23. Questioning 
24. Problem-solving (decision making) 
25. Individualized instruction 
26. Written assignments 
27. Chalkboard 
x 
3.32 
4.12 
3.31 
2.00 
2.22 
2.94 
3.29 
2.49 
2.43 
2.93 
3.52 
2.16 
1.35 
2.63 
3.03 
2.44 
3.37 
2.98 
2.38 
3.12 
3.79 
1.76 
3.80 
3.98 
3.54 
3.71 
3.93 
SD 
.82 
.59 
.79 
.72 
.96 
.95 
.91 
.98 
.97 
.96 
.88 
.88 
.57 
.95 
.89 
.96 
.78 
.94 
.88 
.78 
.82 
.80 
.83 
.77 
.87 
.79 
.77 
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Table 7. (continued) 
Methods/teaching tools 
28. Magnetic board 
29. Bulletin board 
30. Flannel board 
31. Instructional posters 
32. Flip chart 
33. Maps 
34. Sound motion pictures 
35. Tape recorder 
36. Video tape programs 
37. Educational television 
38. Computer 
39. Computer-assisted instruction 
40. Overhead projector 
41. Opaque projector 
42. Slides 
43. Film strips 
44. Radio program 
45. Instructional models 
46. Real objects 
47. Specimens 
48. Learning centers 
49. New stories 
50. Tours 
51. Field trips 
52. Workshops 
53. Exhibits 
Scale: 1 = not used, 5 = used heavily 
x 
1.14 
2.68 
1.08 
2.48 
1 .48 
2.07 
3.07 
2.83 
3.22 
2.06 
3.37 
3.12 
3.57 
1.41 
3.30 
3.66 
1.59 
2.32 
3.45 
2.93 
1.87 
2.86 
2.89 
3.09 
1.98 
2.29 
SD 
.45 
1.00 
.30 
.96 
.74 
1.00 
.82 
.90 
.76 
1.04 
.82 
1.00 
1.00 
.79 
.73 
.63 
.77 
.92 
.83 
1 .01 
.90 
.82 
.80 
.76 
.88 
.99 
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effective. Demonstration and individualized instruction also 
had a mean value above 3.50 on the extent of use suggesting 
that they are used and considered effective. On the extent 
of use scale, field trips had a mean value of 3.09, while 
real objects had a mean value of 3.45, indicating they are 
used to some extent. They are also considered effective as 
teaching methods/tools. 
The lowest mean value was item number 30 "flannel board". 
The mean value was 2.09. This reveals that the respondents 
considered flannel boards to be of little effectiveness as a 
teaching tool. This item also had the lowest mean value on 
extent of use and the lowest mean value on level of effec-
tiveness. The findings indicated that vocational agricul-
tural teachers do not use flannel boards and they are not 
considered to be as effective as other methods/tools. 
Twelve items had a mean value below 3.00. The items are 
magnetic board (2.11), dramatic skit (2.22), opaque projector 
(2.30), flip chart (2.34), radio program (2.47), seminar 
(2.55), buzz groups (2.71), classifying (2.76), learning 
centers (2.79), maps (2.84), panel discussions (2.71), and 
instructional poster (2.99). This information suggests that 
these methods/teaching tools are not considered to be as 
effective for vocational agricultural teachers as perceived 
by the respondents in this study as other methods/tools. 
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Table 8. Means and standard deviations regarding the level 
of effectiveness of methods/teaching tools as 
perceived by teachers of vocational agriculture 
Methods/teaching tools 
1. Lecture 
2. Lecture/discussion 
3. Group discussions 
4. Panel discussions 
5. Buzz groups 
6. Comparing 
7. Contests 
8. Interviewing 
9. Role playing 
10. Brain storming 
11. Summarizing 
12. Debate 
13. Dramatic skit 
14. Simulation and gaming 
15. Observing 
16. Case study 
17. Group projects 
18. Situational analysis 
19. Classifying 
20. Oral presentations 
21. Demonstration 
22. Seminar 
23. Questioning 
24. Problem solving (decision making) 
25. Individualized instruction 
26. Written assignments 
27. Chalkboard 
x 
3.27 
4.06 
3.58 
2.98 
2.71 
3.31 
3.77 
3.25 
3.19 
3.39 
3.64 
3.01 
2.22 
3.25 
3.34 
3.12 
3.72 
3.43 
2.76 
3.52 
4.22 
2.55 
3.79 
4.27 
4.17 
3.61 
3.76 
SD 
.76 
.56 
~ 7 4 
.88 
.92 
.87 
.82 
.90 
.93 
.82 
.86 
.90 
1.04 
.96 
.84 
.99 
.76 
.91 
.86 
.81 
.73 
1.05 
.77 
.65 
.74 
.76 
.74 
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Table 8. (continued) 
Methods/teaching tools 
28. Magnetic board 
29. Bulletin board 
30. Flannel board 
31. Instructional.posters 
32. Flip chart 
33. Maps 
34. Sound motion pictures 
35. Tape recorder 
36. Video tape programs 
37. Educational television 
38. Computer 
39. Computer-assisted instruction 
40. Overhead projector 
41. Opaque projector 
42. Slides 
43. Film strips 
44. Radio program 
45. Instructional models 
46. Real objects 
47. Specimens 
48. Learning centers 
49. New stories 
50. Tours 
51. Field trips 
52. Workshops 
53. Exhibits 
x 
2.11 
3.00 
2.09 
2.99 
2.34 
2.84 
3.46 
3.21 
3.89 
3.09 
3.87 
3.71 
3.74 
2.30 
3.73 
3.88 
2·47 
3.19 
4.03 
3.73 
2.79 
3.54 
3.94 
4.06 
3.01 
3.12 
Scale: 1 = not effective, 5 = very effective 
SD 
1.05 
.89 
1.07 
.86 
1.00 
1.07 
.76 
.82 
.75 
1.09 
.65 
.75 
.77 
1 .13 
.64 
.52 
1.01 
.99 
.94 
1.02 
1.04 
.78 
.93 
.77 
.98 
1.00 
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Surprisingly, seven of the items with a mean value below 
3.00 on the effectiveness scale were also the items with a 
mean value below 2.00 on extent of use scale. The items were 
magnetic board, dramatic skit, opaque projector, flip chart, 
radio program, seminar and learning centers. The data 
reveal the fact that these items were rarely or not used and 
at the same time considered to less effective. 
Analysis of variance (ANOVA) statistical procedure was 
used to determine if significant differences existed in 
perceptions regarding basic concepts of teaching-learning, 
extent of use and level of effectiveness of teaching 
methods/tools when respondents were grouped by the years of 
, 
teaching experience. A one-way Scheffe test was used to 
locate the source of differences when significance (.05 level) 
was found. 
The findings that follow are presented in response to the 
fourth objective of the study: Objective 4: Compare 
teachers' perceptions regarding use and effectiveness of 
various methods according to selected demographic data. 
The demographic data to which comparisons were made 
included years of teaching experience. Teachers' perceptions 
regarding principles of teaching-learning was compared 
according to the years of teaching experience. 
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Group one consisted of vocational agricultural teachers 
with less than one year to five years of teaching experience. 
Group two consisted of teachers with experience of five to ten 
years. Group three consisted of teachers with eleven to 
fifteen years of teaching experience. Group four was made up 
of teachers with sixteen to twenty years of experience. 
Group five included teachers with twenty-one to twenty-five 
years of teaching experience, and the last group consisted of 
vocational agricultural teachers who had twenty-six to thirty 
years of teaching experience. 
There were no significant statistical differences between 
and among the various groups regarding perceptions on basic 
concepts of teaching-learning (Appendix F). At the .05 level 
and .01 level, none of the perception statements showed 
significant differences. The findings indicate that regard-
less of the years of teaching experience, the responses to the 
agricultural basic concepts topic areas were similar. 
A significant difference (p<.05) was found on the extent 
of use of questioning (Appendix G). The SCheffe test revealed 
that both group 1 respondents and group 6 respondents rated 
questioning higher than the other groups. Groups 2, 3, 4, and 
5 rated the use of questioning similarly. 
However, the findings suggest that, in general, there 
were no significant differences in the extent of use of 
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various teaching methods/tools among vocational agricultural 
teachers with different years of teaching experience. 
The results of analysis of variance on the effectiveness 
of teaching methods/tools by years of teaching experience is 
presented in Appendix H. Two significant differences were 
found in the effectiveness of methods/teaching tools when 
respondents were grouped by the years of teaching experience. 
Table 9 presents the outcomes of the analysis of variance on 
the level of effectiveness of using simulations and gaming 
and overhead projectors based on the years of teaching 
experience. 
A significant difference «.05) was found in the effec-
tiveness of using simulation and gaming. The SCheffe test 
showed that groups 1, 2, and 3 respondents rated the effec-
tiveness of simulations and gaming significantly higher than 
groups 4, 5, and 6 respondents. 
A second significant difference (p<.05) was also 
detected in the effectiveness of using the overhead pro-
jectors. The Scheffe test revealed that groups 1 and 2 
respondents rated the effectiveness of using overhead pro-
jector significantly higher than the other groups. The 
SCheffe test also indicated that groups 4 and 5 respondents 
rated the effectiveness of using the overhead projector 
significantly lower than the other groups. 
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The remaining teaching methods/tools were rated 
similarly on the level of effectiveness by vocational 
agriculture teachers regardless of the years of teaching 
experience. 
No indepth analysis was conducted based on age, years 
of teaching experience, and income because there was not 
sufficient information to make comparisons, since these data 
were contingent upon years of teaching experience. Data 
were analyzed based on the six districts but it was found 
that there were no significant differences between the 
respondents based on selected characteristics. 
General Comments on Teaching Methods/Tools 
The following are comments of the vocational agricul-
tural teachers regarding teaching methods/t~ols used in 
teaching vocational agriculture: 
1. Young people today want action and want hands on activ-
ities. The more computer I use with my students, the 
more they like it. 
2. A variety of teaching methods is an excellent way to 
approach teaching vocational agriculture. A great deal 
of preparation is required to do so. 
3. Students should be involved in field trips to be able to . 
ascertain things for themselves rather than reading text 
books. 
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4. With much limited time in class, much can not be accom-
plished, but practical experience on the farm could help 
a lot. 
5. I use most of the completed worksheets in class. I also 
like to use visual aids and visit farms. 
6. Always good to use notes and students' ideas in teaching. 
7. No chance to test many different teaching methods. I 
only use study guides to help reading in the text and 
lecture-discussion using transparencies. 
8. I use the "show and tell" technique used in elementary 
schools with a good deal of success. 
9. Show relevance of what you are teaching and, also, the 
need to show enthusiasm in any method of teaching is 
important. 
10. Some students like to interact with their fellow students 
rather than the teacher. 
11. My teaching objectives vary with different ages. 
12. The best method is to involve students in classwork and 
laboratory work. 
13. The use of the computer in class is increasing with the 
need for more equipment. 
14. I always utilize problem solving skills with instruction. 
15. A lot of innovation should be created when teaching 
different types of students. 
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16. The best method is that students should be able to 
implement what they learn. 
17. It is good to be creative while teaching. 
18. Lecture and discussion help in teaching. 
19. Supervised occupational experience (SOE) involvement 
increases relevance of learning. 
20. I always ensure that what I teach is related to the real 
world of work outside the school. I also try to let each 
student know that he/she is important in the classroom. 
21. Much changes from year to year depending upon interest 
and abilities of students involved in my program. 
22. Use of books and magazines also helps a lot. 
23. I use lecture/discussion in classwork mostly and demon-
strations and individual instruction help in shop 
classes. 
24. Using videotape helps a lot in both lecture and work-
shops. 
25. It is advisable to use unlimited booklets to gather new 
ideas; also use "project discovery" for the junior high 
and career exploratory class. 
26. I attempt to apply almost every topic we cover in some 
form of practical application. 
27. Motivation is very essential in teaching. 
28. It is important to use student/teacher group discussions. 
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29. The greater use of students' ideas makes the discussions 
more interesting. 
30. Commitment, motivation, and study groups are very 
important in teaching. 
31. Primary topics are still plant and animal production 
including small fruits and vegetables. Try to be basic 
to related agricultural occupations. 
Agricultural Work Experience Other Than Teaching 
Most of the respondents have agricultural experience on 
the farm. Some of the respondents were raised on the farm 
and assisted their parents in farm work. 
Some were employed to work in the following agriculture 
related areas as machinery and farm operator, farm manager, 
sales manager, cooperative manager, farm laborer, and ware-
house manager. 
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CHAPTER V. SUMMARY OF FINDINGS, CONCLUSIONS 
AND RECOMMENDATIONS 
Statement of the Problem 
The main purpose of the study was to identify 
perceptions of practicing vocational agricultural teachers in 
the state of Iowa, regarding the various teaching methods 
used in their day to day teaching activities. A subsidiary 
objective of the study was to evaluate the extent to which 
various teaching methods/tools were used and considered 
effective. The study also focused on identifying perceptions 
of vocational agricultural teachers regarding basic concepts 
of teaching-learning. In addition, teachers' perceptions 
regarding basic concepts of teaching-learning, extent of use 
and level of effectiveness was compared to the years of 
. 
teaching experience. This chapter is presented in parts: 
(1) summary of procedures, (2) summary of findings, (3) con-
clusions, (4) recommendations, (5) recommendations for future 
research, and (6) implications and educational significance. 
Summary of Procedures 
The population of the study consisted of all 268 Iowa 
vocational agricultural teachers. Twenty-five teachers were 
selected from each of the six districts of Iowa to allow for 
comparisons of their perceptions on instructional methods 
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used in schools. A self-administered mail questionnaire was 
used as the data collection instrument of the study. The 
questionnaire was divided into four parts. The first part 
sought perceptions regarding basic concepts of teaching-
learning, the second was on use and effectiveness of methods/ 
teaching tools. In the third section, teachers were asked to 
give general comments on teaching methods, and section four 
sought biographical information and agricultural work 
experience apart from teaching. 
The respondents were to respond to items in the first 
part of the questionnaire by circling one of the five points 
on a Likert scale. The scale responses ranged from strongly 
disagree (1), disagree (2), uncertain (3), agree (4), to 
strongly agree (5). 
In part two, two responses were asked for each item. 
Respondents were asked to indicate the extent to which they 
used the methods or tools under column A, and the level of 
effectiveness of the methods or tools under column B. The 
rating scale for extent of use were: not used (1), rarely 
used (2), used sometimes (3), used frequently (4), and used 
heavily (5). The rating scales for the level of effective-
ness were: not effective (1), of little effectiveness (2), 
somewhat effective (3), effective (4), and very effective 
(5) • 
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Data from the evaluation instrument was coded, compiled, 
and entered on the main frame computer at Iowa state 
University. A computer program was written utilizing the 
SPSS statistical package. Calculations of means, standard 
deviations, frequencies and percentages, and analysis of 
variance comprised the major statistical analysis in the 
study. 
Summary of Findings 
This section summarizes the major findings of this 
study. The information presented in this section is from the 
data collected from vocational agricultural teachers in the 
state of Iowa who were involved in completing the instrument. 
There were a total of 109 respondents, of which 103 (94.5%) 
were males and 5 (4.6%) were females. No comparisons were 
made on the basis of sex because the number of females in the 
study was small. 
Eighty-one respondents (75%) were between age 20 and 39 
years, and twenty-three respondents (21%) were between age 40 
and 59 years. Four respondents (4%) indicated an age of 60 
or above. 
Thirty-one respondents (28%) had less than one year to 
five years of teaching experience. Thirty respondents (27%) 
had between five to fifteen years of teaching experience. 
Twenty-one respondents (19%) indicated teaching experience of 
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16 to 20 years. Twenty-three respondents (21%) had between 
16 to 30 years of experience, while three respondents (2%) 
indicated over 30 years of teaching experience. 
The number of years of formal education was indicated by 
circling an appropriate number between 1 to 22. It was 
assumed that participants circling numbers 14 to 16 had some 
college education or an undergraduate degree. Numbers 17 to 
18 indicated that the respondents had some formal education 
above the undergraduate level, i.e., graduate course work or 
master's degree. Numbers 19 to 22 indicated those who had 
formal education above the master's degree. The results 
indicate that none of the vocational agricultural teachers 
in Iowa had a formal education lower than the college of 
undergraduate degree. Eighty-five percent of the teachers 
had formal education at or below the master's degree level. 
Only two respondents indicated a net income of $10,999, 
or below. Thirty-six respondents (33%) indicated a net 
income of $11,000 to $20,999. Fifty-seven respondents 
(52.8%) indicated a net income of $21,000 to $30,999. Eleven 
respondents (10%) had a net income of $31,000 to $40,999. One 
respondent had a net income of $41,000 to $50,999, while one 
respondent had a net income over $51,000. Ninety-three of 
the respondents (85%) had a net income of $11,000 to $30,999. 
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In the first part of the questionnaire, nineteen state-
ments were rated on a Likert scale regarding basic concepts 
of teaching-learning. All the statements had a mean value 
above 3.5. The findings indicate that vocational agricul-
tural teachers participating in this study agreed that these 
basic concepts were important. The following statements had 
the highest mean values: 
1. Use a variety of instructional methods (4.74) 
2. Recognize that individual differences exist among 
students (4.66) 
3. Use decision-making situations in teaching (4.62) 
4. Possess the relevant arid required teaching ability and 
skills (4.45) 
These findings were the most significant results of the 
study. Vocational agricultural teachers recognize that a 
variety of teaching methods is very important in classroom 
instruction. This statement was also noted by some teachers 
in giving general comments on teaching methods in part three 
of the questionnaire. This finding is consistent with other 
studies on methods of instruction. The importance of variety 
in teaching methods was stressed by Laska and Goldstein 
(1973). 
The statements with the lowest mean value were: 
1. Involve students in preparing instructional learning 
materials, i.e., bulletin boards, displays, etc. (3.74) 
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2. Design a plan to evaluate the product of the teaching-
learning situation (3.93) 
The mean value for the lowest statements (3.93 and 3.74) 
indicates that the respondents were less certain regarding 
their importance, although even at these mean ratings the 
items appear to be fairly strong. There was, however, 
variation in the responses to the statement, "involve 
students in preparing instructional learning materials". The 
standard deviation was the highest at .75. Wesley (1984) 
stressed the importance of interaction and involvement by 
learners. He further noted that students can help in 
preparing instructional learning materials such as bulletin 
boards, displays, etc. According to the results of the 
study, this strategy may not be done by vocational agricul-
tural teachers to the extent Wesley suggests. 
The second part of the questionnaire was divided into 
two columns. Column A sought the extent of use of methods/ 
teaching tools, while column B was used to indicate the level 
of effectiveness of methods/teaching tools. There were 
fifty-three items under eac~ column. The rating scale for 
extent of use was: not used (1), rarely used (2), used 
sometimes (3), used frequently (4), and used heavily (5). 
The rating scales for the level of effectiveness were: not 
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effective (1), of little effectiveness (2), somewhat effec-
tive (3), effective (4), and very effective (5). 
On the extent of use scale, the following items had a 
mean value above 3.50: 
1. Lecture-discussion (4.12) 
2. Problem-solving (decision making) (3.98) 
3. Chalkboard (3.93) 
4. Questioning (3.80) 
5. Demonstration (3.79) 
6. Written assignments (3.71) 
7. Film strips (3.66) 
8. Overhead projector (3.57) 
9. Individualized instruction (3.54) 
10. Summarizing (3.52) 
The items with a low mean value on extent of use were: 
1. Flannel board (1.08) 
2. Magnetic board (1.14) 
3. Dramatic skit (1.35) 
4. Opaque projector (1.41) 
5. Flip chart (1.48) 
6. Radio program (1.59) 
7. Seminar (1.76) 
8. Learning centers (1.87) 
9. Workshops (1.98) 
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The following items had a high mean value on level of 
effectiveness: 
1. Problem solving (decision making) (4.27) 
2. Demonstration (4.22) 
3. Individualized instruction (4.17) 
4. Lecture-discussion (4.06) 
5. Field trips (4.06) 
6. Real objects (4.03) 
The items with a low mean value on level of effective-
ness includes: 
1. Flannel board (2.09) 
2. Magnetic board (2.11) 
3. Dramatic skit (2.22) 
4. Opaque projector (2.30) 
5. Flip chart (2.34) 
6. Radio program (2.47) 
7. Seminar (2.55) 
8. Buzz groups (2.71) 
9. Classifying (2.76) 
10. Learning centers (2.79) 
11. Maps (2.84) 
12. Panel discussions (2.71) 
13. Instructional poster (2.99) 
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Results of the study indicate that the following 
teaching methods a~e used f~equently by vocational 
ag~icultu~al teache~s, and these methods/tools a~e conside~ed 
to be effective: 
1. P~oblem solving (decision making) 
2. Lectu~e-discussion 
3. Demonst~ation 
4. Individualized inst~uction 
5. Field t~ips 
6. Real objects 
In the fi~st pa~t of the inst~ument, teache~s ag~eed 
that decision making situations should be used in teaching. 
Decision making was ~ated high on extent of use and it was 
the highest ~ated item on the level of effectiveness scale. 
This finding is one of the significant findings of the study. 
It reveals that teachers a~e using this method and they 
believe it is effective. The impo~tance of problem solving 
has been emphasized by Wa~mb~od (1969) and Phipps (1980). 
The lectu~e-discussion was the highest ~ated item on 
extent of use, indicating it is used f~equently by teache~s. 
Teache~s also considered lectu~e-discussion to be effective. 
The findings of the study ~eveal the fact that it is a ve~y 
effective method in classroom inst~uction. It has often been 
seen as a bad method of teaching, p~obably because it is 
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poorly done, not that it couldn't be effective. The results 
of the study shows that it is frequently used and is 
effective, therefore, teachers may need assistance from 
teacher educators and instruction methodology experts on how 
to fully utilize it and do a better job instead of criticizing 
their use of it always. 
The findings from this study pointed out that the 
following methods/teaching tools were rarely or not used and, 
at the same time, were considered to be less effective. 
1. Magnetic board 
2. Dramatic skit 
3. Opaque projector 
4. Flip chart 
5. Radio program 
6. Seminar 
7. Learning centers 
These items had a mean value below 2.00 on extent of use 
scale and a mean value below 3.00 on effectiveness scale. 
The findings might be a reason for teachers being 
uncertain in the first part of the instrument on involving 
students in preparing instructional learning materials, 
bulletin boards, displays, etc. The use of opaque pro-
jectors is not common in schools, being an old instructional 
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technology. Their use has been replaced by the overhead 
projectors. Seminars are also not often used in high schools. 
Analysis of variance (ANOVA) statistical procedures were 
employed to determine if significant differences existed in 
perceptions regarding principles of teaching-learning, extent 
of use, and level of effectiveness of teaching methods/tools 
when respondents were grouped by the years of teaching 
experience. 
, 
A one-way Scheffe test was used to locate the 
source of differences when significance (.05 level) was found. 
Group one consisted of vocational agricultural teachers 
with less than one year to five years of teaching experience. 
Group two consisted of teachers with experience of five to ten 
years. Group three consisted of teachers with eleven to 
fifteen years of teaching experience. Group four was made up 
of teachers with sixteen to twenty years of experience. 
Included in group five were teachers with twenty-one to 
twenty-five years of teaching experience, and the last group 
consisted of vocational agricultural teachers who had twenty-
six to thirty years of teaching experience. 
Analysis of variance calculations on perceptions 
regarding principles of teaching-learning revealed no sig-
nificant differences when the teachers were grouped by the 
years of teaching experience. The results pointed out that 
the responses were similar despite the difference in years of 
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teaching. No matter what experience level teachers were at, 
the principles were important as indicated in the data for all 
experience groups. 
When the extent of use of methods/teaching tools were 
compared, a significant difference was found on the use of 
questioning at .05 level. Groups one and six rated ques-
tioning higher than the other groups. This finding suggests 
that the new and older teachers utilize questioning in their 
classroom instruction. Groups two, three, four, and five 
rated the use of questioning lower. 
When the level of effectiveness of methods/teaching 
tools of the six groups were compared, two items showed a 
significant difference at the .05 level: 
1. Simulations and gaming 
2. Overhead projector 
Groups one, two and three respondents rated simulation 
and gaming significantly higher than groups four, five and 
six. The findings indicate that teachers with teaching 
experience of fifteen years or lower found simulation and 
gaming more effective than teachers with teaching experience 
of fifteen years and above. 
Group four consisted of seven respondents, group five 
consisted of six respondents, and group six consisted of 
ten respondents. One might conclude that this can be a 
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contributing factor to the low rating of simulation and 
gaming by these groups. 
A significant dirference (p<.05) was also detected in 
the effectiveness of the overhead projector. Respondents in 
groups one and two rated the effectiveness of overhead 
projector significantly higher than groups three, four, five 
and six. Groups one and two consisted of vocational agricul-
tural teachers with teaching experience of ten or fewer 
years, while groups three, four, five and six were made up of 
teachers with teaching experience of ten years to thirty 
years. The overhead projector is newer technology, and the 
finding leads to the conclusion that teachers with teaching 
experience of ten or fewer years found overhead projectors to 
be more effective than teachers with teaching experience of 
ten to thirty years. 
There were no dirferences found when respondents were 
grouped by districts. 
From the general comments given by vocational agricul-
tural teachers on teaching methods/tools, they indicated that 
a variety of teaching methods is excellent in teaching. The 
lecture-discussion and demonstration and problem solving were 
often used in teaching motivation, enthusiasm, commitment, 
relevance, creativity and practical application were also 
important in teaching. They also indicated lack of time in 
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the classroom to utilize the different methods and suggested 
the use of field trips. The use of computers, video tapes, 
visual aids, transparencies, study guides, textbooks, and 
magazines were useful in classroom instruction. 
The job experiences of the respondents apart from 
teaching were on the farm or in agricultural job ~elated 
areas. 
Conclusions 
Based on the literature review and the results of the 
study, the following conclusions were made: 
1. Vocational agriculture teachers in Iowa believe that a 
variety of instructional methods should be used in 
teaching. 
2. Vocational agricultural instructors in Iowa recognize 
that individual differences exist among students. 
3. Individualized instruction should be used to help 
learners solve problems. 
4. Teachers should use decision making (problem solving) 
situations in the instructional plan. 
5. Vocational agricultural teachers agreed that possession 
of relevant and required teaching ability and skills is 
important. 
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6. Vocational agricultural teachers were uncertain about 
involving students in preparing instructional learning 
materials, i.e., bulletin boards, displays, etc. 
7. Problem solving was used frequently and was very effec-
tive. 
8. Lecture-discussion was frequently used and is considered 
to be effective. 
9. Individualized instruction is being used and is con-
sidered to be effective. 
10. Demonstration techniques were being used and were 
considered to be effective. 
11. Field trips and real objects were frequently used and 
considered to be very effective. 
12. Teachers in this study do not use flannel boards and 
consider them of little effectiveness as a teaching tool. 
13. Magnetic boards, dramatic skits, opaque projector, flip 
charts, radio programs, seminars and learning centers 
were rarely if ever used and at the same time considered 
to be less effective. 
14. Buzz groups, classifying, maps and panel discussions were 
not considered to be effective as methods/teaching tools. 
15. There were no significant statistical differences in 
perceptions regarding the basic concepts of teaching-
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learning when respondents were grouped by the years of 
teaching experience. 
16. There was significant difference at the .05 level in the 
use of questioning when respondents were grouped by the 
years of teaching experience. 
17. Significant differences existed at the .05 level in the 
effectiveness of simulations and gaming when respondents 
were grouped by the years of teaching experience. 
18. There was significant difference at the .05 level when 
teachers were grouped by the years of teaching experience 
on the effectiveness of using overhead projectors. 
19. There were no differences between the respondents when 
comparisons were made on the basis of groups from the six 
districts of the state of Iowa. 
20. Based on the comments of the teachers, the following 
methods/tools were useful in classroom instruction: 
lecture, discussion, problem solving, demonstration, 
textbooks, magazines, study guides, visual aids, trans-
parencies, videotapes, and computers. 
21. Vocational agricultural teachers also indicated the use 
of a variety of methods in their comments and lack of 
time in utilizing different methods. 
22. Most of the respondents had agricultural work experience 
other than teaching on the farm or in agricultural 
related areas. 
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Recommendations 
The following recommendations are made based on the 
findings and conclusions of the study: 
1. The findings of this study should be verified by 
conducting on-site evaluation of the teaching methods 
used and conducting student evaluation of the teaching 
methods they experience. 
2. It is obvious that lecture-discussion is being used by 
vocational agricultural teachers in the state of Iowa. 
Efforts should be made to strengthen and improve upon the 
use of lecture-discussion as a teaching method. 
3. Teachers of vocational agriculture should be continually 
offered up-dated instruction in the identified methods 
and basic concepts of teaching-learning. 
4. People working in teacher education need to help teachers 
at all experience levels to utilize the latest instruc-
tional technology. 
5. Because the following methods were found to be used 
extensively: lecture-discussion, problem solving, 
demonstration, individualized instruction, field trips 
and real objects, it is recommended that teachers be 
taught to effectively plan and conduct their programs 
using these methods. 
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6. Based on the comments of teachers in the study, voca-
tional agricultural teachers need to be helped in 
choosing teaching methods appropriate for learning 
situations depending on the time available. 
7. Results of the study should be made available to voca-
tional agricultural teachers in Iowa high schools. 
Recommendations for Future Research 
1. Further studies should be conducted focusing on the 
effectiveness of the top five methods identified in the 
study. 
2. Further research is needed on the appropriateness of the 
teaching methods/tools in educational instruction for 
vocational agricultural teachers. 
3. Studies should be continually developed that help to 
identify the best methods to use in teaching/learning 
situations. 
4. A similar study should be conducted later to find out 
changes in perceptions of vocational agricultural 
teachers regarding instructional methods used. 
5. It is necessary to conduct a study to find out percep-
tions of vocational agricultural teachers regarding 
instructional methods in other countries and compare with 
the findings of this study. 
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Implications and Educational Significance 
The purpose of the study was to identify perceptions of 
vocational agricultural teachers in Iowa high schools 
regarding methods used in the instructional program. A 
subsidiary purpose was to determine the extent of use and 
level of effectiveness of selected teaching methods/tools. 
In addition, perceptions held by vocational agricultural 
teachers on basic concepts of teaching-learning were also 
sought. 
Agricultural education is a dynamic, exciting and 
rapidly changing field. Research information is continually 
being made available. Teachers have an important role to 
play in helping students learn knowledge and skills. 
Effective instruction centers around the teaching method used 
(Cooper 1977, Moore 1984). A variety of instructional 
methods4tools need to be utilized in order to assist students 
in learning and improve the quality of instruction. 
Vocational agricultural teachers should be competent in 
helping students to acquire the necessary skills and knowl-
edge in agriculture. From the variety of teaching methods/ 
tools available to the classroom teacher, he or she should be 
able to select the best instructional methods/tools depending 
on specific learning situations. 
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Based on the findings of this study, vocational agri-
cultural teachers in Iowa believe that a variety of instruc-
tional methods should be utilized in teaching. They also 
recognize that individual differences exist among students 
and that individualized instruction should be used to help 
solve problems. Possession of relevant and required teaching 
ability and skills were also considered to be important. 
All the nineteen principles regarding teaching and 
learning were recognized as being important. In addition, 
the following teaching methods/tools were used frequently and 
considered to be very effective in teaching: lecture-
discussion, problem solving, demonstrations, individualized 
instruction, field trips and real objects. 
The findings of this study have great implications both 
for teacher educators in vocational agriculture and voca-
tional agricultural teachers. Teacher educators need to be 
aware of various basic teaching-learning concepts and 
methods/teaching tools in planning educational programs, 
updating instruction and training new teachers in vocational 
agriculture. Since the results of the study suggest that 
vocational agricultural teachers believe that a variety of 
instructional methods should be used in teaching, and that 
the teaching-learning principles are important, they should 
be helped to do a better job and use latest instructional 
technology. 
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The teaching methods/tools that were identified as being 
used frequently and very effective should be noted by 
vocational agricultural teachers, teacher educators, and 
education program planners. The methods should be useful in 
planning teaching techniques for classroom instruction. 
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INFORMATION ON THE USE OF HUMAN SUBJECTS IN RESEARCH 
IOWA STATE UNIVERSITY 
(Please follow the accompanying Instructions for completing thIs form.) G TI tle of project (please type): "PERCEPTIONS HELD BY VOCATIONAL AGRICULTURAL TEACHERS 
REGARDING INSTRUCTIONAL METHODS USED IN TEACHING VOCATIONAL AGRICULTURE IN IOWA HIGH 
SCHC 
I agree to provide the proper surveillance of this project to Insure that the rights 
and welfare of the human subjects are properly protected. Additions to or changes 
in procedures affecting the subjects after the project has been .DDrov~d will be 
submitted to the committee for review. 
Adekunbi Olufunke Odubiyi 
Typed Named of Principal Investigator 
10-:27-86~~_ 
Date Signatu. __ ... ... --r-. Investigator 
223 Curtiss Hall - ISU 294-0901 
Campus Address Campus Telephone 
I. , Date Relationship to Principal Investigator, 
10-27-86 Major Professor 
ATTACH an additional page(s) (A) describing your proposed research and (8) the 
subjects to be used, (C) Indicating any risks or discomforts to the subJects~, __ __ 
(D) covering any topics checked below. CHECK all boxes applicable. ~~CElv~C 
[] MedIcal clearance necessary before subjects can partIcIpate 
[] Samples (blood, tIssue, etc.) from subjects 
[J Administration of substances (foods, drugs, etc.) to subjects 
[J Physical exercise or conditionIng for subjects 
o Decept ion of subjects 
o Subjects under l~ years of ag~ and(or) 0 Subjects 1~-17 years of age 
[J Subjects In institutions 
[J Research must be approved by another Institution or agency 
ATTACH an example of the material to be used to obtain Informed consent and CHECK 
which type will be used. 
[] Signed Informed consent will be obtained. 
UD Modified Informed consent will be obtaIned. 
~ Anticipated date on which subjects will be first contacted: Month Oay Year 11 ..JJl....B.L 
Anticipated date for last contact with subjects: 11 
If Applicable: Anticipaled date on whIch audio or visual tapes will be erased and(or) 
identifIers will be removed from completed survey Instruments: 
Month Day Ye'i'r 
Ive Unit ~ Sianature of Headror ChaJrDBr~on Date Depart· 
/d4ur~ ·-~9--. -O-e-c--ls--lon---0- 7-t-h-e--U-n--lv-e-r-s--lt-y--C-o-nm--~It-t-e-e-~o-n-~t-h-e---u--s-e--~-o~~~~~~~~~~~-----T Human-Subjects-in-R.s;.rch7----------
iXl Project Approved 0 Project not apDroved 0 No action requIred 
li.eC')t'~e G. Karas "({,,bi 
Name of committee Chairperson Date Signature of CommIttee ~r.alr~~'3~' 
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WITH A COVER LETTER 
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-Iowa S1a1e Universi1~ of Science and Technology _____ Ames. Iowa 5001/ 
Department of Agricultural Education 
201 Curtiss Hall 
Telephone: 515-294-5872 
Dear Iowa Vocational Agricultural Teacher: 
Quality classroom teaching is the backbone of any agricultural 
education program. The use of effective and appropriate teaching 
methods by vocational agricultural teachers is therefore essential. 
In an effort to help new teachers and future teachers develop good 
habits and effective skills, we need to know what methods teachers, 
like yourself, are using in your program. 
We are conducting a study to seek perceptions of practicing 
vocational agricultural teachers in the state of Iowa regarding the 
various teaching methods used in day to day teaching activities. 
We would like for you to complete the enclosed questionnaire. We 
would also like you to review the questionnaire in order to help 
improve its quality. Please add or delete any statement or write 
any comments on the questionnaire. We would appreciate if you would 
complete and review the questionnaire within the next two weeks and 
return it in the enclosed envelope. The questionnaire is being sent 
to only 25 teachers. Your response is critical, since it represents 
a very small percentage of the teachers in Iowa. Your suggestions 
will be used to improve the questionnaire. 
Thanks for your cooperation. 
- - , ... 
R"obert A. Mar\[;~n 
Major Professor 
bjo 
Enclosure 
Ad {i 
Graduate Student 
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INSTRUCTIONAL METHODS USED BY 
VOCATIONAL AGRICULTURAL INSTRUCTORS IN IOWA 
PART I. Perceptions Regarding Principles of Teaching-Learning 
Directions: 
Please read the statements below and indicate whether you agree or 
disagree with each by circling the appropriate number. Be sure to 
read each statement carefully before giving your answer. Use the 
following rating scale. 
1 = Strongly Disagree 
2 = Disagree 
3 = Uncertain 
4 = Agree 
5 = Strongly Agree 
vocational Agricultural Instructors should: 
1. Use individualized instruction to help 
learners solve problems. 
2. Use on-farm/agribusiness instruction to deal 
with individual problems of participants. 
3. Identify and use educational principles and 
procedures in teaching. 
4. Use a variety of instructional methods. 
5. Use decision making situations in teaching. 
6. Develop and use a definite and specific 
interest approach to enhance the learner's 
motivation. 
7. Involve students in preparing instructional/ 
learning materials i.e. - bulletin boards, 
displays etc. 
8. Prepare instructional plans to provide 
desireable experiences. 
9. Identify and utilize selected models of 
teaching in planning their instruction 
(teacher centered or student centered). 
10. Design a plan to evaluate the teaching-
learning process. 
11. Apply different methods and techniques in 
assisting learners in developing manual skills. 
1 2 345 
1 2 345 
1 2 345 
I 2 3 4 5 
I 2 3 4 5 
I 2 345 
I 2 345 
1 2 345 
I 234 5 
I 2 3 4 5 
I 2 3 4 5 
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~ 
~ 
... 
0\ 
'lI 
III 
.... 
Q 
c: 
:.., ~ .... 
..., a. 'lI 
0\ ... ... 
c: 0\ ... a. 
0 Il7 ~ ~ 
vocational Agricultural Instructors should: ... III CJ ... ... .... C 0\ 
c., Q :::;, "t: 
12. Utilize group instruction dealing with 1 2 3 4 
specific problems. 
13. Design a plan to evaluate the product of 1 2 3 4 
teaching-learning situation. 
14. Be knowledgeable in each subject matter area 1 2 3 4 
taught. 
15. Recognize that individual differences exist 1 2 3 4 
among students. 
16. Possess the relevant and required teaching 1 2 3 4 
ability and skills. 
17. Clarify the course objectives to students. 1 2 3 4 
18. Use various evaluation procedures. 1 2 3 4 
19. Set achieveable objectives for lessons, units 1 2 3 4 
and courses. 
PART II. Use and Effectiveness of Methods/Teaching Tools 
Directions: 
Column A indicates several methods, strategies, and teaching tools 
used in transferring technology and information. Please indicate 
the extent to which you use them. In Column B, indicate the level 
of effectiveness (from your standpoint) of the methods, strategies 
and teaching tools. Use the following rating scales: 
1 = Not Used 1 = Not Effective 
2 = Rarely Used 2 = Of Little 
Effectiveness 
~ 
a. 
... 
0\ 
"t: 
:.., 
..., 
0\ 
c 
0 
... 
... 
c., 
5 
5 
5 
5 
5 
5 
5 
5 
3 = Used Sometimes 3 = Somewhat Effective 
4 = 
5 = 
Methods/Teaching Tools 
1. Lecture 
2. Lecture-discussion 
Used Frequently 
Used Heavily 
Column A 
Extent of Use 
1 2 3 4 5 
1 2 3 4 5 
4 = Effective 
5 = Very Effective 
Column B 
Level of Effectiveness 
1 2 3 4 5 
1 2 3 4 5 
96 '" '" Cb c: 
Cb 
:> Cb 
. .., :> 
<4J . .., 
::.., CJ <4J 
'" 
.... (/J CJ (/J 
(/J <4J & .... (/J :> Ei c: ::.., .... .... . .., 
'l:7 .... (/J .... . .., 4J .... ... 
Cb <4J ::J . .., <4J 4J CJ 
'" 
(/J 0- :> CJ (/J Cb ~ 'l:7 ~ Ei (/J I!J 
.ff .... <4J :. (/J 0 ... (/J <4J I!J . ... .... 
'" 
::.., CI) r.. ::r: .... <4J .c: <4J 41 
~ .... 4J . .., ~ CJ 
(/J 'l:7 'l:7 'l:7 4.J ~ Cb C' <4J ... Cb (/J (/J <4J .... 
0 I!J ~ '" ~ 0 .... 0 
..., ~ <: ~ ~ <: 0 CJ) 41 
3. Group discussions 1 2 3 4 5 1 2 3 4 5 
4. Panel discussions 1 2 3 4 5 1 2 3 4 5 
5. Buzz groups 1 2 3 4 5 1 2 3 4 5 
6. Comparing 1 2 3 4 5 1 2 3 4 5 
7. Contests 1 2 3 4 5 1 2 3 4 5 
8. Interviewing 1 2 3 4 5 1 2 3 4 5 
9. Role playing 1 2 3 4 5 1 2 3 4 5 
10. Brainstorming 1 2 3 4 5 1 2 3 4 5 
1l. Summarizing 1 2 3 4 5 1 2 3 4 5 
12. Debate 1 2 3 4 5 1 2 3 4 5 
l3. Dramatic ski t 1 2 3 4 5 1 2 3 4 5 
14. Simulation and gaming 1 2 3 4 5 1 2 3 4 5 
15. Observing 1 2 3 4 5 1 2 3 4 5 
16. Case study 1 2 3 4 5 1 2 3 4 5 
17. Group projects 1 2 3 4 5 1 2 3 4 5 
18. Situational analysis 1 2 3 4 5 1 2 3 4 5 
19. Classifying 1 2 3 4 5 1 2 3 4 5 
20. Oral presentations 1 2 3 4 5 1 2 3 4 5 
2l. Demonstration 1 2 3 4 5 1 2 3 4 5 
22. Seminar 1 2 3 4 5 1 2 3 4 5 
23. Questioning 1 2 3 4 5 1 2 3 4 5 
24. Problem solving 1 2 3 4 5 1 2 3 4 5 
(decision making) 
25. Individualized 1 2 3 4 5 1 2 3 4 5 
instruction 
26. written assignments 1 2 3 4 5 1 2 3 4 5 
27. Chalkboard 1 2 3 4 5 1 2 3 4 5 
28. Magnetic board 1 2 3 4 5 1 2 3 4 5 
29. Bulletin board 1 2 3 4 5 1 2 3 4 5 
30. Flannel board 1 2 3 4 5 1 2 3 4 5 
3l. Instructional posters 1 2 3 4 5 1 2 3 4 5 
32. Flip chart 1 2 3 4 5 1 2 3 4 5 
33. Maps 1 2 3 4 5 1 2 3 4 5 
34. Sound motion pictures 1 2 3 4 5 1 2 3 4 5 
35. Tape recorder 1 2 3 4 5 1 2 3 4 5 
36. Video tape programs 1 2 3 4 5 1 2 3 4 5 
37. Educational television 1 2 3 4 5 1 2 3 4 5 
38. Computer 1 2 3 4 5 1 2 3 4 5 
39. Computer-assisted 1 2 3 4 5 1 2 3 4 5 
instruction 
40. Overhead projector 1 2 3 4 5 1 2 3 4 5 
41. Opaque projector 1 2 3 4 5 1 2 3 4 5 
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42. Slides 1 2 3· 4 5 1 2 3 4 5 
43. Film strips 1 2 3 4 5 1 2 3 4 5 
44. Radio program 1 2 3 4 5 1 2 3 4 5 
45. Instructional models 1 2 3 4 5 1 2 3 4 5 
46. Real objects 1 2 3 4 5 1 2 3 4 5 
47. Specimens 1 2 3 4 5 1 2 3 4 5 
48. Learning centers 1 2 3 4 5 1 2 3 4 5 
49. News stories 1 2 3 4 5 1 2 3 4 5 
50. Tours 1 2 3 4 5 1 2 3 4 5 
51- Field trips 1 2 3 4 5 1 2 3 4 5 
52. Workshops 1 2 3 4 5 1 2 3 4 5 
53. Exhibits 1 2 3 4 5 1 2 3 4 5 
Others 
54. 1 2 3 4 5 1 2 3 4 5 
55. 1 2 3 4 5 1 2 3 4 5 
56. 1 2 3 4 5 1 2 3 4 5 
PART I I I. 
General comments on teaching methods: (Please make any comments 
regarding methods/tools you use in teaching agriculture). 
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PART IV. Biographical Information 
Directions: 
Please circle the letter next to the response which best describes 
your situation. Please circle only one best response or write in 
the information. 
1. Your sex is: 
A. Male 
B. Female 
2. Your age is (in years) : 
A. 19 or under 
B. 20 to 29 
c. 30 to 39 
D. 40 to 49 
E. 50 to 59 
F. 60 or over 
3. Years of teaching experience: 
A. Less than 1 year 
B. 1-5 years 
c. 6-10 years 
D. 11-15 years 
E. 16-20 years 
F. 21-25 years 
4. Number of years of formal education (circle appropriate number): 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
19 20 21 22 
5. Your net income bracket is (round to the nearest thousand 
dollars): 
A. 10,000 or below 
B. 11,000 to 20,000 
c. 21,000 to 30,000 
D. 31,000 to 40,000 
E. 41,000 to 50,000 
F. 51,000 or above 
99 
6. Agricultural work ,experience, other than teaching. 
Job 
Number of years 
in job 
Thank you for your cooperation! Please return this completed 
questionnaire in the next two weeks. 
Code Number 
100 
APPENDIX C. FOLLOW-UP LETTER 
101 
-Iowa State Universit~ of Science and Technology _~ Ames. Iowa 50011 
Department of Agricultural Education 
201 Curtiss Hall 
Telephone: 515-294-5872 
Dear Iowa Vocational Agricultural Instructor: 
We are conducting a study to seek perceptions of practicing 
vocational agricultural teachers in the state of Iowa regarding 
the various teaching methods used in day to day teaching 
activities. 
You were selected among the 25 teachers to which a questionnaire 
was recently sent to help review, in order to improve its 
quality. 
This is a reminder in case your questionnaire has not been 
completed and reviewed. Please disregard this letter if your 
completed questionnaire has already been mailed to us. 
Thanks for your cooperation. 
Sincerely. 
nODert A. Martin 
Major Professor 
bjo 
Ad yi 
Graduate Student 
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APPENDIX D. FINAL DRAFT OF QUESTIONNAIRE 
WITH A COVER LETTER 
103 
-Iowa State Universit~ of Science and Technology ___ Ames. Iowa 500]] 
Dear Iowa Vocational Agricultural Teacher: 
Department of Agricultural Education 
201 Curtiss Hall 
Telephone: 515-294-5872 
Quality classroom teaching is the backbone of any agricultural 
education program. The use of effective and appropriate teaching 
methods by vocational agricultural teachers is therefore essential 
in an effort to help new teachers and future teachers develop good 
habits and effective skills. We need to know what methods teachers, 
like yourself, are using in their programs. 
We need your help in completing a survey questionnaire. We are 
conducting a study to seek perceptions of practicing vocational 
agricultural teachers in the state of Iowa regarding the various 
teaching methods used in day to day teaching activities. Your frank 
and genuine responses are very important to the success of this 
study. Your name was selected in a random sample of vocational 
agricultural teachers in Iowa high schools, so you are among a 
select few individuals to provide information. By completing and 
returning this questionnaire you will contribute to enhancing the 
quality of the teaching methods used in vocational agricultural 
education. 
Your responses will be kept in strict confidence. Only group data, 
which is compiled from individual responses will be used in this 
study. Coding of the survey form is a means to contact those people 
who have not returned the survey forms. Upon the receipt of the 
Survey form, all code numbers will be removed and destroyed. All 
questionnaires will be destroyed upon analysis of the data. 
Please return the survey within the next two weeks. If you do not 
wish to participate in the study, please return the blank 
questionnaire. We appreciate your understanding and cooperation in 
this important study. 
Thank you. 
~incerelv, 
l{ooerl: 1\. I"lQ.L I.:.LU 
Major Professor 
Ii 
Graduate Student 
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INSTRUCTIONAL METHODS USED BY 
VOCATIONAL AGRICULTURAL INSTRUCTORS IN IOWA 
PART I. Perceptions Regarding Principles of Teaching-Learning 
Directions: 
Please read the statements below and indicate whether you agree or 
disagree with each by circling the appropriate number. Be sure to 
read each statement carefully before giving your answer. Use thp 
following rating scale. 
1 = 
2 = 
3 = 
4 = 
5 = 
Strongly Disagree 
Disagree 
Uncertain 
Agree 
Strongly Agree 
q; 
r:; 
~ q; 
~ 
'"'-I 
C1l 
r:: 
e Vocational Agricultural Instructors should: .j.J 
1. Use individualized instruction to help 
learners solve problems. 
2. Use on-farm/agribusiness instruction to deal 
with individual problems of participants. 
3. Identify and use educational principles and 
procedures in teaching. 
4. Use a variety of instructional methods. 
5. Use decision making situations in teaching. 
6. Develop and use a definite and specific 
interest approach to enhance the learner's 
motivation. 
7. Involve students in preparing instructional/ 
learning materials i.e. - bulletin boards, 
displays etc. 
8. Prepare instructional plans to provide 
desireable experiences. 
9. Use teacher centered and/or student 
centered approaches when appropriate. 
10. Design a plan to evaluate the teaching-
learning process. 
11. Use a variety of methods in teaching 
manual skills. 
(,JJ 
1 3 5 
12345 
1 2 345 
1 234 5 
12345 
12345 
12345 
12345 
12345 
12345 
1 234 5 
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Vocational Agricultural Instructors should: 
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.LJ °oof c: 
CI) Q ~ q; CI) 
12. Utilize group instruction tpchniques. 
13. Design a plan to evaluate the product of 
teaching-learning situation. 
14. Be knowledgeable in each subject matter area 
taught. 
15. Recognize that individual differences exist 
among students. 
16. Possess the relevant and required teaching 
ability and skills. 
17. Clarify the course objectives to students. 
18. Use various evaluation procedures. 
19. Set achieveable objectives for lessons, units 
and courses. 
.l 
1 
1 
1 
1 
1 
1 
1 
PART II. Use and Effectiveness of Methods/Teaching Tools 
Directions: 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
~ 3 4 
Column A indicates several methods, strategies, and teaching tools 
used in transferring technology and information. Please indicate 
the extent to which you use them. In Column B, indicate the level 
of effectiveness (from your standpoint) of the methods, strategies 
and teaching tools. Use the following rating scales: 
1 = Not Used 1 = Not Effective 
2 = Rarely Used 2 = Of Little 
Effectiveness 
5 
5 
5 
5 
5 
5 
5 
5 
3 = Used Sometimes 3 = Somewhat Effective 
Methods/Teaching Tools 
l. 
2. 
Lecture 
Lecture-discussion 
4 = 
5 = 
Used Frequently 
Used Heavily 
Column A 
Extent of Use 
123 
123 
4 
4 
5 
5 
4 = Effective 
5 = Very Effective 
Column B 
Level of Effectiveness 
123 
123 
4 5 
4 5 
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3. Group discussions 1 2 3 4 5 1 2 3 4 5 
4. Panel discussions 1 2 3 4 5 1 2 3 4 5 
5. Buzz groups 1 2 3 4 5 1 2 3 4 5 
6. Comparing 1 2 3 4 5 1 2 3 4 5 
7. Contests 1 2 3 4 5 1 2 3 4 5 
S. Interviewing 1 2 3 4 5 1 2 3 4 5 
9 .• Role playing '1 2 3 4 5 1 2 3 4 5 
10. Brainstorming 1 2 3 4 5 1 2 3 4 5 
11. Summarizing 1 2 3 4 5 1 2 3 4 5 
12. Debate 1 2 3 4 5 1 2 3 4 5 
13. Dramatic skit 1 2 3 4 5 1 2 3 4 5 
14. Simulation and gaming 1 2 3 4 5 1 2 3 4 5 
15. Observing 1 2 3 4 5 1 2 3 4 5 
16. Case study 1 2 3 4 5 1 2 3 4 5 
17. Group projects 1 2 3 4 5 1 2 3 4 5 
IS. Situational analysis 1 2 3 4 5 1 2 3 4 5 
19. Classifying 1 2 3 4 5 1 2 3 4 5 
2 0'. Oral presentations 1 2 3 4 5 1 2 3 4 5 
21. Demonstration 1 2 3 4 5 1 2 3 4 5 
22. Seminar 1 2 3 4 5 1 2 3 4 5 
23. Questioning 1 2 3 4 5 1 2 3 4 5 
24. Problem solving 1 2 3 4 5 1 2 3 4 5 
(decision making) 
25. Individualized 1 2 3 4 5 1 2 3 4 5 
instruction 
26. -Written assignments 1 2 3 4 5 "I 2 3 4 5 
27. Chalkboard 1 2 3 4 5 1 2 3 4 5 
28. Magnetic board 1 2 3 4 5 1 2 3 4 5 
29. Bulletin board 1 2 3 4 5 1 2 3 4 5 
30. Flannel board 1 2 3 4 5 1 2 3 4 5 
31. Instructional posters 1 2 3 4 5 1 2 3 4 5 
32. Flip chart 1 2 3 4 5 1 2 3 4 5 
33. Maps 1 2 3 4 5 1 2 3 4 5 
34. Sound motion pictures 1 2 3 4 5 1 2 3 4 5 
35. Tape recorder 1 2 3 4 5 1 2 3 4 5 
36. Video tape programs 1 2 3 4 5 1 2 3 4 5 
37. Educational television 1 2 3 4 5 1 2 3 4 5 
38. Computer 1 2 3 4 5 1 2 3 4 5 
39. Computer-assisted 1 2 3 4 5 1 2 3 4 5 
instruction 
40. Overhead projector 1 2 3 4 5 1 2 3 4 5 
41. Opaque projector 1 2 3 4 5 1 2 3 4 5 
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42. Slides 1 2 3 4 5 1 2 3 4 5 
43. Film strips 1 2 3 4 5 1 2 3 4 5 
44. Radio program 1 2 3 4 5 1 2 3 4 5 
45. Instructional models 1 2 3 4 5 1 2 3 4 5 
46. Real objects 1 2 3 4 5 1 2 3 4 5 
47. Specimens 1 2 3 4 5 1 2 3 4 5 
48. Learning centers 1 2 3 4 5 1 2 3 4 5 
49. News stories 1 2 3 4 5 1 2 3 4 5 
50. Tours 1 2 3 4 5 1 2 3 4 5 
51. Field trips 1 2 3 4 5 1 2 3 4 5 
52. Workshops 1 2 3 4 5 1 2 3 4 5 
53. Exhibits 1 2 3 4 5 1 2 3 4 5 
Others. 
54. 1 2 3 4 5 1 2 3 4 5 
55. 1 2 3 4 5 1 2 3 4 5 
56. 1 2 3 4 5 1 2 3 4 5 
PART III. 
General comments on teaching methods: (Please make any comments 
regarding methods/tools you use in teaching agriculture). 
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PART IV. Biographic~l Information 
Directions: 
Pleas" circle the letter next to the response which best describes 
your situation. Please circle only one best response or write in 
the information. 
1. Your sex is: 
A. Male 
B. Female 
2. Your age is (in years) : 
A. 19 or under 
B. 20 to 29 
C. 30 to 39 
D. 40 to 49 
E. 50 to 59 
F. 60 or over 
3. Years of teaching experience: 
A. Less than 1 year - 5 years 
B. 5 - 10 years 
C. 11 - 15 years 
D. 16 - 20 years 
E. 21 - 25 years 
F. 26 - 30 years 
4. Number of years of formal education (circle appropriate number): 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
19 20 21 22 
5. Your net income bracket is (round to the nearest thousand 
dollars) : 
A. 10,999 or below 
B. 11,000 to 20,999 
C. 21,000 to 30,999 
D. 31,000 to 40,999 
E. 41,000 to 50,999 
F. 51,000 or above 
109 
6. Agricultural work experience, other than teaching. 
Job 
Number of years 
in job 
Thank you for your cooperation! Please return this completed 
questionnaire in the next two weeks. 
Code Number 
110 
APPENDIX E. FOLLOW-UP LETTER 
111 
Iowa State Universit~ of Science and Technology ____ Ames. Iowa 5001 I 
Dear Iowa Vocational Agricultural Teacher.: 
Department of Agricultural Education 
201 Curtiss Hall 
Telephone: 515-294-5872 
A few weeks ago you received a questionnaire regarding instructional 
methods used in Iowa high schools. We realize that this is a very 
busy time of the year. However, it is important that we have your 
input in order to make the study worthwhile. The survey requires only 
a few minutes to complete. We would appreciate it if you would 
complete the questionnaire at your earliest convenience and return it 
in the enclosed, stamped envelope. 
Thank you for your cooperation. 
~UJJ~L I.. n. LOLaL I.. .... u Ad 
Project Director Graduate Student 
bjo 
Enclosure 
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APPENDIX F. ANALYSIS OF VARIANCE ON PERCEPTIONS 
OF VOC.ATIONAL AGRICULTURAL TEACHERS 
REGARDING BASIC CONCEPTS OF TEACHING-
LEARNING WHEN GROUPED BY YEARS OF 
TEACHING EXPERIENCE 
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APPENDIX G. ANALYSIS OF VARIANCE ON PERCEPTIONS 
OF VOCATIONAL AGRICULTURAL TEACHERS 
REGARDING EXTENT OF USE OF METHODS/ 
TEACHING TOOLS WHEN GROUPED BY YEARS 
OF TEACHING EXPERIENCE 
A
na
ly
si
s 
o
f 
v
a
ri
an
ce
 o
n
 
pe
rc
ep
ti
on
s 
o
f 
v
o
c
a
ti
on
al
 a
g
ri
cu
lt
u
ra
l 
te
ac
he
rs
 r
e
ga
rd
in
g 
e
x
te
n
t 
o
f 
u
se
 
o
f 
m
e
th
od
s/
te
ac
hi
ng
 t
o
o
ls
 w
he
n 
gr
ou
pe
d 
by
 y
ea
rs
 o
f 
te
ac
hi
~g
 e
x
pe
ri
en
ce
. 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
Qe
rie
nc
e 
G
ro
uQ
 1
 
G
ro
uQ
 2
 
G
ro
uQ
 3
 
G
ro
uQ
 4
 
G
ro
uQ
 5
 
G
ro
uQ
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
'D
 
S
'D
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
1 •
 
L
ec
tu
re
 
31
 
3.
52
 
30
 3
.4
0 
21
 
3.
33
 
7 
3.
29
 
6 
2.
83
 
10
 2
.8
0 
1.
67
 
.
15
 
0.
81
 
0.
97
 
0.
58
 
Q
.7
b 
0.
75
 
0.
79
 
2.
 
L
ec
tu
re
/ 
30
 4
.3
0 
30
 4
.1
7 
21
 
4.
05
 
7 
3.
86
 
6 
4.
17
 
9 
3.
67
 
2.
05
 
.
08
 
D
is
cu
ss
io
n 
0"
:b5
 
0.
53
 
o
-:
tl
f 
0.
38
 
0.
41
 
0.
50
 
-
l.
 
I\
) 0 
3.
 
G
ro
up
 
31
 
3.
23
 
30
 3
.2
3 
21
 
3.
43
 
7 
2.
86
 
6 
3.
50
 
10
 3
.6
0 
1.
03
 
.
40
 
D
is
cu
ss
io
ns
 
0.
80
 
0.
77
 
0.
87
 
0""
:b9
 
0.
55
 
0.
70
 
4.
 
Pa
ne
l 
31
 
2.
00
 
30
 1
.8
7 
21
 
1.
81
 
7 
2.
29
 
6 
2.
17
 
10
 2
.4
0 
1.
45
 
.
21
 
D
is
cu
ss
io
ns
 
0.
17
 
0"
':b
8 
0.
60
 
0.
95
 
0.
41
 
0.
70
 
5.
 
B
uz
z 
31
 
2.
26
 
29
 1
.8
6 
21
 
2.
57
 
7 
2.
·1
4 
6 
2.
17
 
10
 2
.4
0 
1.
49
 
.
20
 
G
ro
up
s 
1.
03
 
0.
79
 
1 .
12
 
0""
:b9
 
0.
75
 
0.
97
 
6.
 
C
om
pa
ri
ng
 
31
 
3.
10
 
29
 2
.7
6 
19
 2
.7
9 
6 
2.
83
 
5 
3.
20
 
10
 2
.9
0 
.
54
 
.
74
 
1 
.
08
 
0.
99
 
0.
79
 
0.
75
 
0.
84
 
0.
88
 
7.
 
C
on
te
st
s 
31
 
3.
48
 
30
 3
.1
0 
20
 3
.4
5 
7 
3.
29
 
6 
3.
33
 
10
 2
.4
0 
1.
01
 
.
41
 
0.
89
 
Q
.%
 
0.
83
 
1:
11
 
1.
03
 
0.
88
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
Qe
rie
nc
e 
G
ro
uQ
 1
 
G
ro
uQ
 2
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
8.
 
In
te
r-
31
 
2.
81
 
29
 2
.2
4 
20
 2
.4
5 
7 
2.
71
 
6 
2.
50
 
10
 2
.0
0 
1.
73
 
.
14
 
v
ie
w
in
g 
1.
17
 
0.
79
 
0"
:7b
 . 
1.
25
 
0.
55
 
0.
82
 
9.
 
R
ol
e 
31
 
2.
61
 
30
 2
.1
3 
20
 2
.2
5 
7 
3.
00
 
6 
2.
33
 
10
 2
.4
0 
1.
48
 
.
20
 
P
la
yi
ng
 
1.
02
 
0.
82
 
0.
85
 
1.
00
 
1.
03
 
1.
08
 
10
. 
B
ra
in
-
31
 
3.
32
 
30
 2
.7
3 
20
 2
.6
0 
7 
3.
00
 
6 
2.
67
 
10
 2
.8
0 
2.
01
 
.
08
 
s
to
rm
in
g 
0.
98
 
0.
94
 
0.
82
 
1.
15
 
0.
82
 
0.
79
 
~
 
f\
) 
~
 
11
. 
Su
m
m
ar
iz
in
g 
31
 
3.
84
 
30
 3
.4
3 
19
 3
.4
2 
7 
3.
14
 
6 
3.
33
 
10
 3
.2
0 
1.
47
 
.
21
 
1.
04
 
o
:8
"b
 
0.
84
 
o
:b
9 
0.
52
 
0.
79
 
12
. 
D
eb
at
e 
31
 
2.
26
 
30
 2
.0
3 
19
 2
.1
1 
7 
2.
00
 
6 
2.
00
 
10
 2
.2
0 
.
27
 
.
93
 
1.
03
 
0.
72
 
0.
88
 
0.
58
 
1.
10
 
0.
92
 
13
. 
D
ra
m
at
ic
 
31
 
1.
42
 
30
 1
.2
7 
19
 1
.3
2 
7 
1.
29
 
6 
1.
17
 
10
 1
.3
0 
.
41
 
.
84
 
S
ki
t 
0"
:5b
 
0.
52
 
0.
48
 
0.
49
 
0.
41
 
0.
48
 
14
. 
Si
m
ul
at
io
n 
31
 
2.
81
 
30
 2
.7
7 
20
 2
.8
0 
7 
2.
43
 
6 
1.
83
 
10
 1
.8
0 
3.
14
 
.
01
 
a
n
d 
G
am
in
g 
1 
.
01
 
0.
94
 
0.
70
 
0.
98
 
0.
98
 
0.
79
 
15
. 
O
bs
er
vi
ng
 
30
 3
.0
0 
30
 2
.8
7 
19
 3
.3
7 
7 
2.
43
 
6 
2.
83
 
10
 3
.1
0 
1.
48
 
.
20
 
C5
:b4
 
1 
.
04
 
0.
83
 
0.
53
 
0.
98
 
1 .
10
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
Qe
rie
nc
e 
G
ro
uQ
 1
 
G
ro
uQ
 2
 
G
ro
uQ
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
16
. 
C
as
e 
St
ud
y 
31
 
2.
58
 
28
 2
.4
3 
20
 2
.1
5 
7 
2.
43
 
6 
2.
50
 
"
9 
2.
07
 
.
59
 
.
71
 
0.
99
 
0.
92
 
0.
93
 
1.
40
 
1.
05
 
0.
71
 
17
. 
G
ro
up
 
31
 
3.
45
 
30
 3
.3
3 
20
 3
.4
0 
7 
3.
43
 
6 
3.
17
 
10
 3
.2
0 
.
26
 
.
94
 
P
ro
je
ct
s 
0.
77
 
0.
88
 
0.
60
 
1.
27
 
0.
75
 
Q.
63
 
18
. 
S
it
ua
ti
on
al
 
30
 3
.2
7 
29
 2
.9
3 
19
 2
.4
7 
7 
2.
86
 
6 
3.
17
 
9 
3.
11
 
1.
87
 
.
11
 
A
na
ly
si
s 
5"
:b9
 
0.
84
 
O"
:"§
b 
1.
35
 
1.
17
 
1.
17
 
~
 
I\
) 
I\
) 
19
. 
C
la
ss
 i-
28
 
2.
57
 
27
 
2.
37
 
20
 2
.1
0 
7 
1.
57
 
6 
2.
50
 
9 
2.
78
 
2.
39
 
.
04
 
fy
in
g 
0.
88
 
0.
93
 
0.
72
 
0.
53
 
0.
84
 
0.
97
 
20
. 
O
ra
l 
31
 
3.
39
 
30
 2
.8
3 
20
 3
.1
0 
7 
3.
00
 
6 
3.
33
 
10
 3
.1
0 
1.
72
 
.
14
 
P
re
se
nt
at
io
ns
 
1.
02
 
0.
59
 
0.
b4
 
0.
82
 
0.
82
 
0.
32
 
21
. 
D
em
on
st
ra
-
30
 3
.9
0 
30
 3
.6
0 
20
 3
.8
5 
7 
4.
00
 
6 
3.
50
 
10
 4
.0
0 
.
70
 
.
56
 
ti
on
 
Q.
91
) 
0"
":8
b 
0.
81
 
0.
58
 
0.
55
 
0.
83
 
22
. 
Se
m
in
ar
 
31
 
1.
90
 
28
 1
.6
1 
20
 1
.7
0 
7 
1.
57
 
6 
1.
33
 
9 
2.
11
 
1.
25
 
.
29
 
0.
79
 
0.
83
 
0.
57
 
0.
79
 
0.
52
 
1.
05
 
23
. 
Qu
es
tio
ni
ng
 
30
 4
.1
0 
29
 3
.8
6"
 
21
 
3.
24
 
7 
3.
71
 
6 
3.
83
 
10
 4
.0
0 
3.
09
* 
.
01
 
0.
92
 
0.
74
 
0.
70
 
0.
49
 
0.
98
 
0.
81
 
*
G
ro
up
 m
ea
n
 
di
ff
er
en
ce
s 
s
ig
ni
fi
ca
nt
 a
t 
th
e 
.
05
 l
ev
el
. 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
G
ro
uE
 1
 
G
ro
uE
 2
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
24
. 
Pr
ob
le
m
 
31
 
4.
06
 
29
 4
.1
7 
21
 
3.
76
 
7 
3.
86
 
6 
3.
83
 
10
 3
.7
0 
1.
12
 
.
35
 
So
lv
in
g 
0.
73
 
0"
:7b
 
0.
83
 
0.
90
 
0.
75
 
0.
67
 
(D
ec
isi
on
 
M
ak
in
g)
 
25
. 
In
di
vi
d-
31
 
3.
65
 
30
 3
.4
7 
21
 
3.
29
 
7 
4.
00
 
6 
3.
50
 
10
 3
.6
0 
.
87
 
.
50
 
u
a
li
ze
d 
0.
88
 
0.
78
 
1 .
15
 
0.
82
 
0.
55
 
0.
70
 
In
st
ru
ct
io
n 
.
.
.
.
l. 
I\J
 
\jJ
 
26
. 
W
ri
tt
en
 
31
 
3.
90
 
30
 3
.7
7 
21
 
3.
71
 
7 
3.
29
 
6 
3.
00
 
10
 3
.5
0 
2.
02
 
.
81
 
A
ss
ig
nm
en
ts
 
0.
83
 
0.
90
 
o:
t>
4 
0"
:7b
 
0.
00
 
0.
53
 
27
. 
C
ha
lk
bo
ar
d 
31
 
4.
13
 
29
 4
.0
3 
21
 
3.
81
 
7 
3.
57
 
6 
4.
00
 
10
 3
.5
0 
1.
68
 
.
15
 
"
6:7
b 
o
:b
8 
o
:b
8 
0.
79
 
o
:b
3 
0.
97
 
28
. 
M
ag
ne
tic
 
31
 
1 .
16
 
29
 1
 .1
4 
20
 1
.0
5 
7 
1.
00
 
6 
1.
67
 
8 
1.
38
 
.
75
 
.
59
 
B
oa
rd
 
0.
45
 
0.
52
 
0.
22
 
0.
00
 
0.
41
 
0.
74
 
29
. 
B
ul
le
ti
n 
31
 
2.
94
 
30
 2
.6
0 
20
 2
.5
0 
7 
2.
29
 
6 
2.
67
 
10
 2
.7
0 
.
75
 
.
59
 
B
oa
rd
s 
1 
.
15
 
0.
93
 
0.
89
 
1.
25
 
0.
82
 
T:C
5b
 
30
. 
F
la
nn
el
 
31
 
1.
06
 
30
 1
 .0
3 
20
 1
.0
5 
7 
1.
00
 
6 
1.
33
 
9 
1.
22
 
1.
57
 
.
18
 
B
oa
rd
 
0.
25
 
0.
18
 
0.
22
 
0.
00
 
0.
52
 
Q.
b7
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
G
ro
uE
 1
 
G
ro
uE
 2
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
31
. 
In
st
ru
c-
31
 
2.
52
 
30
 2
.5
0 
20
 2
.4
0 
7 
2.
29
 
6 
2.
00
 
9 
2.
78
 
.
52
 
.
76
 
ti
on
al
 
1.
00
 
1"
:1
1 
0.
75
 
1.
25
 
0.
89
 
0.
97
 
P
os
te
rs
 
32
. 
F
li
p 
C
ha
rt
 
31
 
1.
45
 
30
 1
.2
3 
20
 1
.6
5 
7 
1.
29
 
6 
1.
50
 
9 
1.
89
 
1.
56
 
.
18
 
0.
77
 
0.
57
 
0.
93
 
0.
49
 
0.
55
 
0.
78
 
33
. 
M
ap
s 
31
 
2.
32
 
28
 
1.
79
 
20
 2
.0
0 
7 
2.
00
 
6 
1.
83
 
9 
2.
00
 
.
92
 
.
47
 
.
.
.
l. N
 
1 .
14
 
0.
83
 
1 .
17
 
0.
82
 
0.
41
 
0.
87
 
.
t:>
-
34
. 
So
un
d 
31
 
3.
03
 
30
 2
.9
0 
20
 3
.2
0 
7 
3.
29
 
6 
2.
50
 
10
 3
.5
0 
1.
63
 
.
16
 
M
ot
io
n 
0.
95
 
0.
84
 
0.
70
 
0.
49
 
0.
84
 
0.
53
 
P
ic
tu
re
s 
35
. 
Ta
pe
 
31
 
3.
03
 
29
 
2.
66
 
20
 2
.6
0 
7 
3.
00
 
6 
3.
00
 
8 
3.
00
 
1.
05
 
.
36
 
R
ec
or
de
r 
0.
95
 
0.
90
 
0.
89
 
1 .
15
 
Q.
b3
 
C>
:7b
 
36
. 
V
id
eo
 T
ap
e 
31
 
3.
29
 
30
 3
.0
0 
21
 
3.
29
 
7 
3.
29
 
6 
3.
17
 
10
 3
.4
0 
.
69
 
.
64
 
Pr
og
ra
m
s 
0.
70
 
0.
87
 
0.
72
 
0.
95
 
0.
75
 
0.
70
 
37
. 
E
du
ca
ti
on
al
 
31
 
2.
00
 
30
 2
.0
0 
20
 2
.1
0 
7 
2.
00
 
6 
1.
83
 
9 
2.
44
 
.
34
 
.
89
 
T
el
ev
is
io
n 
1:
'6
b 
1.
05
 
1.
17
 
1.
00
 
0.
98
 
0.
88
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
Qe
rie
nc
e 
G
ro
uQ
 1
 
G
ro
uQ
 2
 
Gr
ou
Q 
3 
G
ro
uQ
 4
 
G
ro
uE
 5
 
G
ro
uQ
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
3
D
 
3
D
 
3
D
 
3
D
 
3
D
 
3
D
 
r
a
ti
o
 p
ro
b 
38
. 
C
om
pu
te
r 
31
 
3.
32
 
30
 3
.3
0 
21
 
3.
52
 
7 
3.
43
 
6 
3.
33
 
10
 3
.3
0 
.
22
 
.
95
 
0.
91
 
0.
92
 
o
:b
O
 
0.
98
 
0.
52
 
0.
95
 
39
. 
C
om
pu
te
r-
31
 
3.
19
 
30
 2
.9
3 
21
 
3.
19
 
7 
3.
43
 
6 
3.
00
 
10
 3
.1
0 
.
39
 
.
85
 
a
s
s
is
te
d 
1.
05
 
1.
08
 
0.
93
 
0.
98
 
1 .
10
 
0.
99
 
In
st
ru
ct
io
n 
40
. 
O
ve
rh
ea
d 
31
 
4.
03
 
30
 3
.5
0 
20
 3
.5
0 
7 
2.
86
 
6 
2.
83
 
10
 3
.4
0 
2.
10
 
.
01
 
-
-
l. N
 
P
ro
je
ct
or
 
0.
75
 
1 .
14
 
1.
00
 
1.
07
 
0.
98
 
0.
84
 
V1
 
41
. 
O
pa
qu
e 
31
 
1.
45
 
30
 1
.3
0 
20
 1
.5
0 
7 
1.
29
 
6 
1.
50
 
9 
1.
56
 
.
28
 
.
92
 
P
ro
je
ct
or
 
Q.
9b
 
0.
75
 
0.
76
 
0.
49
 
0.
84
 
0.
73
 
42
. 
S
li
de
s 
31
 
3.
38
 
30
 3
.0
3 
21
 
3.
38
 
7 
3.
14
 
6 
3.
17
 
10
 3
.7
0 
1.
69
 
.
14
 
0.
71
 
0.
72
 
0.
74
 
0.
90
 
0.
41
 
-
o
:t!
f 
43
. 
Fi
lm
 
31
 
3.
61
 
30
 3
.6
0 
21
 
3.
62
 
7 
4.
00
 
6 
3.
50
 
10
 3
.8
0 
.
66
 
.
65
 
S
tr
ip
s 
o
:7
b 
0.
50
 
o-
:b7
 
0.
58
 
0.
55
 
0"
:b3
 
44
. 
R
ad
io
 
31
 
1.
68
 
30
 1
.4
3 
1
91
.5
3 
7 
1.
57
 
6 
1.
33
 
9 
1.
67
 
.
47
 
.
80
 
Pr
og
ra
m
 
0.
87
 
0.
77
 
'5:
b"
1 
0.
53
 
0.
52
 
0.
71
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
G
ro
uE
 1
 
G
ro
uE
 2
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
45
. 
In
st
ru
c-
31
 
2.
55
 
30
 1
.8
7 
19
 2
.4
2 
7 
2.
14
 
6 
2.
17
 
9 
8.
89
 
2.
82
 
.
02
 
ti
on
al
 
Q.
"§
b 
0.
90
 
0.
90
 
1.
07
 
0.
75
 
0.
33
 
M
od
el
s 
46
. 
R
ea
l 
31
 
3.
61
 
29
 3
.3
8 
19
 3
.4
2 
7 
3.
28
 
6 
2.
83
 
10
 3
.6
0 
1.
04
 
.
40
 
O
bj
ec
ts 
1 
.
02
 
0.
68
 
0.
69
 
1.
25
 
0.
75
 
0.
52
 
47
. 
Sp
ec
im
en
s 
30
 3
.0
7 
27
 
2.
70
 
18
 3
.2
2 
7 
3.
43
 
6 
2.
33
 
10
 2
.8
0 
1.
48
 
.
20
 
.
.
.
l. 
I\.
) 
1 
.
17
 
1.
03
 
C5"
:"65
 
0.
98
 
0.
82
 
1.
03
 
0
\ 
48
. 
L
ea
rn
in
g 
31
 
2.
16
 
30
 1
.5
7 
19
 1
.7
4 
6 
1.
83
 
6 
1.
67
 
9 
1.
89
 
1.
49
 
.
20
 
C
en
te
rs
 
1 
.
13
 
0.
77
 
0.
73
 
0.
75
 
0.
82
 
Cf
:bO
 
49
. 
Ne
w 
31
 
3.
16
 
29
 2
.6
2 
20
 2
.8
0 
7 
2.
71
 
6 
2.
84
 
10
 2
.8
0 
1.
39
 
.
24
 
S
to
ri
es
 
0.
79
 
0.
82
 
0.
95
 
0.
7b
 
0.
75
 
0.
79
 
50
. 
T
ou
rs
 
31
 
2.
77
 
30
 2
.7
7 
21
 
3.
10
 
7 
2.
86
 
6 
3.
00
 
10
 3
.0
0 
.
60
 
.
70
 
0.
80
 
o
.t
lf
 
0.
89
 
1 .
21
 
0.
00
 
0.
94
 
51
. 
F
ie
ld
 
31
 
2.
90
 
30
 3
.0
3 
20
 3
.3
5 
7 
3.
00
 
6 
3.
17
 
10
 3
.2
0 
.
94
 
.
46
 
T
ri
ps
 
0.
70
 
0"
:7b
 
0.
75
 
1.
00
 
0.
41
 
0.
92
 
52
. 
W
or
ks
ho
p 
30
 2
.1
3 
28
 1
.7
9 
20
 2
.0
0 
7 
1.
86
 
6 
1.
83
 
9 
2.
22
 
.
61
 
.
69
 
0.
97
 
0.
83
 
C5
"':8
b 
1.
07
 
0.
41
 
1.
09
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
M
et
ho
ds
/ 
T
ea
ch
in
g 
T
oo
ls
 
53
. 
E
xh
ib
it
s 
G
ro
uE
 1
 
n
 
M
ea
n 
S
O
 
30
 2
.1
7 
1:
11
 
G
ro
uE
 2
 
G
ro
uE
 3
 
n
 
M
ea
n 
n
 
M
ea
n 
S
O
 
S
O
 
28
 2
.3
2 
20
 2
.2
0 
0.
98
 
1.
00
 
G
ro
up
 1
 =
 
le
ss
 t
ha
n 
1 
ye
ar
 -
5 
ye
ar
s 
G
ro
up
 2
 =
 
5 
-
10
 y
ea
rs
 
G
ro
up
 3
 =
 
11
 
-
15
 y
ea
rs
 
G
ro
up
 4
 =
 
16
 -
20
 y
ea
rs
 
G
ro
up
 5
 =
 
21
 
-
25
 y
ea
rs
 
G
ro
uE
 4
 
G
ro
uE
 5
 
n
 
M
ea
n 
n
 
M
ea
n 
S
O
 
S
O
 
7 
2.
14
 
6 
2.
33
 
1.
57
 
0.
52
 
G
ro
uE
 6
 
n
 
M
ea
n 
S
O
 
9 
2.
67
 
0.
87
 
F 
F 
r
a
ti
o
 p
ro
b 
.
39
 
.
85
 
~
 
I\
) 
-
-
l 
128 
APPENDIX H. ANALYSIS OF VARIANCE OF VOCATIONAL 
AGRICULTURAL TEACHERS ON LEVEL OF 
EFFECTIVENESS OF METHODS/TEACHING 
TOOLS WHEN GROUPED BY YEARS OF 
TEACHING EXPERIENCE 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
Qe
rie
nc
e 
G
ro
uQ
 1
 
Gr
ou
Q 
2 
Gr
ou
Q 
3 
G
ro
uQ
 4
 
Gr
ou
Q 
5 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
1 •
 
L
ec
tu
re
 
31
 
3.
45
 
29
 3
.4
5 
21
 
3.
14
 
7 
3.
14
 
6 
2.
67
 
10
 2
.8
0 
2.
50
 
.
04
 
o
:b
8 
0.
87
 
0.
57
 
o
:b
9 
0.
32
 
0.
79
 
2.
 
L
ec
tu
re
-
30
 4
.2
0 
20
 4
.1
0 
21
 
4.
00
 
7 
4.
00
 
6 
3.
83
 
9 
3.
67
 
1.
55
 
.
18
 
di
sc
us
si
on
 
0.
48
 
0.
55
 
0"
:b3
 
0.
58
 
0.
41
 
0.
71
 
3.
 
G
ro
up
 D
is
-
31
 
3.
55
 
29
 3
.4
8 
21
 
3.
62
 
7 
3.
43
 
6 
3.
67
 
10
 3
.9
0 
.
55
 
.
74
 
-
l.
 
I\
) 
c
u
s
s
io
ns
 
0.
77
 
0.
74
 
o
:1
f6
 
0.
79
 
0.
82
 
0.
32
 
\.0
 
4.
 
Pa
ne
l 
D
is
-
28
 
2.
71
 
27
 
3.
04
 
18
 2
.9
4 
7 
2.
43
 
6 
3.
50
 
9 
3.
67
 
2.
76
 
.
02
 
c
u
s
s
io
ns
 
0.
71
 
0.
94
 
0.
80
 
1.
40
 
0.
55
 
0.
71
 
5 .
.
 
Bu
zz
 
28
 2
.6
1 
23
 
2.
48
 
19
 3
.1
1 
7 
2.
57
 
6 
2.
67
 
9 
2.
78
 
1.
10
 
.
37
 
G
ro
up
s 
0"
:9b
 
0.
95
 
0.
94
 
0.
79
 
1.
03
 
o:
r;r
 
6.
 
C
om
pa
rin
g 
28
 3
.5
4 
28
 3
.1
8 
18
 3
.2
2 
6 
2.
83
 
5 
3.
60
 
10
 3
.1
0 
1.
15
 
.
34
 
0.
88
 
1.
09
 
0.
55
 
0.
75
 
0.
55
 
0.
57
 
7.
 
C
on
te
st
s 
31
 
3.
87
 
30
 3
.7
7 
20
 4
.0
0 
7 
3.
43
 
6 
3.
67
 
9 
3.
22
 
1.
47
 
.
21
 
0.
88
 
o
:b
8 
0.
79
 
1.
27
 
0.
82
 
o:
r;r
 
8.
 
In
te
r-
29
 
3.
45
 
27
 
3.
11
 
18
 3
.3
9 
7 
3.
00
 
6 
3.
17
 
8 
2.
88
 
.
89
 
.
49
 
v
ie
w
in
g 
0.
99
 
0.
80
 
0.
78
 
1.
41
 
0.
41
 
0.
83
 
'
-
,
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
G
ro
uE
 1
 
G
ro
uE
 2
 .
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
9.
 
R
ol
e 
30
 3
.2
3 
25
 
3.
16
 
17
 3
.1
2 
7 
3.
00
 
6 
3.
33
 
8 
3.
13
 
.
12
 
.
99
 
P
la
yi
ng
 
0.
97
 
0.
94
 
0.
78
 
1 .
15
 
1.
37
 
0.
35
 
10
. 
B
ra
in
 
30
 3
.6
0 
27
 
3.
41
 
19
 3
.3
2 
7 
3.
29
 
6 
2.
83
 
9 
3.
33
 
1.
01
 
.
42
 
s
to
rm
in
g 
0.
81
 
0.
97
 
0.
75
 
0.
95
 
0.
41
 
0.
50
 
11
. 
Su
m
m
ar
iz
in
g 
31
 
3.
87
 
30
 3
.6
7 
19
 3
.5
8 
7 
3.
14
 
6 
3.
50
 
10
 3
.3
0 
1.
25
 
.
29
 
1.
02
 
0.
84
 
0.
84
 
Q.
b9
 
0.
55
 
-
o:
r;r
 
-
.
lo
 
U
J 0 
12
. 
D
eb
at
e 
29
 3
.2
4 
27
 
2.
93
 
17
 2
.9
4 
7 
2.
57
 
6 
3.
00
 
9 
2.
89
 
.
81
 
.
55
 
0.
91
 
0.
92
 
0.
90
 
0.
53
 
'1'
:2
5 
0.
78
 
13
. 
D
ra
m
at
ic
 
28
 
2.
07
 
22
 2
.2
3 
16
 2
.1
9 
7 
1.
86
 
6 
2.
33
 
8 
2.
25
 
.
24
 
.
94
 
S
ki
t 
0.
98
 
1:
11
 
0.
83
 
0.
90
 
1 .
21
 
1.
04
 
14
. 
Si
m
ul
at
io
n 
29
 
3.
45
 
27
 
3.
63
 
20
 3
.3
5 
7 
2.
57
 
5 
2.
00
 
9 
2.
33
 
5.
72
* 
.
00
 
a
n
d 
G
am
in
g 
1 
.
02
 
0.
88
 
-
o:
r;r
 
0.
53
 
0.
84
 
0.
87
 
15
. 
O
bs
er
vi
ng
 
29
 
3.
28
 
30
 3
.2
7 
19
 3
.4
7 
7 
2.
86
 
6 
3.
00
 
9 
3.
78
 
1.
29
 
.
28
 
0.
59
 
1.
05
 
0.
77
 
0.
90
 
1.
10
 
-
0.6
7 
*
G
ro
up
 m
ea
n
 
di
ff
er
en
ce
s 
s
ig
ni
fi
ca
nt
 a
t 
th
e 
.
05
 l
ev
el
. 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
G
ro
uE
 1
 
G
ro
uE
 2
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
16
. 
C
as
e 
29
 3
.4
1 
27
 
3.
04
 
16
 3
.0
6 
7 
2.
43
 
6 
3.
00
 
8 
3.
13
 
1.
23
 
.
30
 
St
ud
y 
1.
02
 
1.
02
 
0.
93
 
1.
27
 
1.
10
 
o
:b
4 
17
. 
G
ro
up
 
31
 
3.
87
 
30
 3
.7
3 
20
 3
.7
5 
7 
3.
29
 
6 
3.
33
 
10
 3
.5
0 
1.
18
 
.
32
 
P
ro
je
ct
 
0"
:7b
 
0.
74
 
0.
55
 
~
 
0.
82
 
0.
85
 
18
. 
S
it
ua
ti
on
al
 
28
 
3.
71
 
29
 3
.5
5 
17
 2
.9
4 
7 
3.
00
 
6 
3.
33
 
8 
3.
38
 
2.
03
 
.
08
 
A
na
ly
si
s 
0.
10
 
0.
99
 
0.
90
 
1.
54
 
1.
21
 
0.
92
 
-
-
I.
 
\.>
J 
-
-
I.
 
19
. 
C
la
ss
 i-
26
 3
.1
5 
25
 
2.
72
 
16
 2
.6
3 
7 
1.
71
 
6 
2.
83
 
8 
2.
75
 
3.
96
 
.
00
 
fy
in
g 
"
0:6
7 
0.
94
 
0.
81
 
0.
49
 
0.
98
 
0:4
6"
 
20
. 
O
ra
l 
P
re
-
29
 
3.
79
 
29
 3
.5
2 
20
 3
.4
5 
7 
3.
14
 
6 
3.
50
 
10
 3
.0
0 
1.
90
 
.
10
 
s
e
n
ta
ti
on
s 
o
:8
b 
0.
78
 
?f:
7b
 
0.
90
 
0.
55
 
o:
r;r
 
21
. 
D
em
on
-
29
 
4.
38
 
30
 4
.2
3 
20
 4
.2
0 
7 
4.
14
 
6 
4.
00
 
10
 4
.0
0 
.
57
 
.
72
 
s
tr
a
ti
o
n
s 
0.
82
 
o
:b
3 
0.
83
 
o
:b
9 
0""
:b3
 
0:
67
 
22
. 
Se
m
in
ar
 
27
 
2.
67
 
19
 2
.4
7 
15
 2
.7
3 
7 
1.
86
 
5 
2.
00
 
8 
2.
63
 
1.
42
 .
35
 
1 
.
01
 
Q
.%
 
0.
88
 
1.
07
 
1.
00
 
0.
92
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
G
ro
uE
 1
 
G
ro
uE
 2
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
23
. 
Qu
es
-
29
 4
.1
0 
29
 
3.
86
 
20
 3
.4
5 
7 
3.
57
 
6 
3.
50
 
10
 3
.7
0 
2.
18
 
.
06
 
ti
on
in
g 
C5
"":8
b 
o
:b
9 
0.
76
 
0.
53
 
0.
84
 
o
:b
7 
24
. 
Pr
ob
le
m
 
30
 4
.2
3 
29
 4
.4
1 
21
 
4.
24
 
7 
4.
29
 
6 
4.
17
 
10
 3
.0
0 
.
97
 
.
44
 
So
lv
in
g 
(d
ec
is
io
n 
o
:b
7 
o
:b
3 
0.
70
 
0.
49
 
0.
75
 
0.
57
 
m
a
ki
ng
) 
-
l.
 
6 
3.
67
 
.
86
 
\.)
J 
25
. 
In
di
 v
id
-
31
 
4.
29
 
30
 4
.2
0 
20
 4
.1
5 
7 
4.
00
 
10
 4
.2
0 
.
51
 
N
 
u
a
li
ze
d 
0.
78
 
~
 
0.
74
 
0.
82
 
0.
52
 
o
:b
3 
In
st
ru
ct
io
n 
26
. 
W
ri
tt
en
 
31
 
3.
74
 
29
 3
.1
7 
21
 
3.
62
 
7 
3.
14
 
6 
3.
00
 
10
 3
.3
0 
2.
32
 
.
05
 
A
ss
ig
nm
en
ts
 
0.
77
 
0.
73
 
0.
74
 
0.
90
 
o
:b
3 
0.
48
 
27
. 
C
ha
lk
bo
ar
d 
30
 3
.8
3 
29
 4
.9
3 
21
 
3.
62
 
7 
3.
57
 
6 
3.
67
 
10
 3
.3
0 
1 .
41
 
.
23
 
0.
70
 
0."
65
 
0.
80
 
0.
78
 
0.
52
 
0.
95
 
28
. 
M
ag
ne
tic
 
24
 
1.
96
 
17
 
2.
12
 
13
 2
.3
8 
6 
1.
33
 
5 
2.
00
 
8 
2.
63
 
1.
39
 
.
24
 
B
oa
rd
 
1 
.
04
 
1.
17
 
0.
97
 
0.
82
 
1.
00
 
0.
92
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
G
ro
uE
 1
 
G
ro
uE
 2
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
29
. 
B
ul
le
ti
n 
29
 
3.
21
 
27
 
2.
96
 
17
 2
.8
9 
7 
2.
57
 
6 
2.
50
 
9 
3.
33
 
2.
00
 
.
27
 
B
oa
rd
 
0.
90
 
0.
98
 
0.
70
 
1 .
13
 
0.
84
 
0.
87
 
30
. 
F
la
nn
el
 
25
 
1 .
88
 
17
 2
.0
0 
13
 2
.4
6 
6 
1.
33
 
6 
2.
33
 
8 
2.
50
 
1.
51
 
.
20
 
B
oa
rd
 
1.
01
 
1.
17
 
1.
05
 
0.
82
 
1.
03
 
0.
93
 
31
. 
In
st
ru
c-
29
 
2.
90
 
23
 3
.3
4 
19
 3
.1
1 
7 
2.
43
 
6 
2.
50
 
9 
3.
00
 
1.
96
 
.
09
 
.
.
.
.
.
I. 
ti
on
al
 
0.
82
 
0.
93
 
0.
57
 
1.
27
 
1.
05
 
0.
71
 
V
J 
P
os
te
rs
 
V
J 
32
. 
F
li
p 
24
 2
.0
4 
17
 2
.2
4 
17
 2
.8
2 
6 
1.
50
 
6 
2.
33
 
8 
3.
00
 
3.
09
 
.
01
 
C
ha
rt
 
0.
91
 
1.
25
 
0.
88
 
0.
55
 
0.
82
 
o.
rr
; 
33
. 
M
ap
s 
28
 2
.1
0 
21
 
2.
81
 
16
 3
.0
6 
7 
2.
14
 
6 
2.
50
 
10
 2
.8
0 
.
83
 
.
53
 
1 
.
17
 
1 
.
12
 
0.
93
 
1.
07
 
0.
84
 
1 .
14
 
34
. 
So
un
d 
30
 3
.5
0 
29
 3
.3
1 
20
 3
.5
5 
7 
3.
43
 
6 
3.
33
 
8 
3.
63
 
.
38
 
.
90
 
M
ot
io
n 
0.
78
 
0":
"7b
 
0.
83
 
0.
79
 
0.
82
 
0.
75
 
P
ic
tu
re
s 
35
. 
Ta
pe
 
31
 
3.
32
 
26
 3
.0
4 
15
 3
.1
2 
7 
3.
14
 
6 
3.
65
 
8 
3.
13
 
.
75
 
.
56
 
R
ec
or
de
r 
0.
83
 
1.
00
 
0.
49
 
1.
07
 
0.
52
 
0.
83
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
G
ro
uE
 1
 
G
ro
uE
 2
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
3
D
 
3
D
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
36
. 
V
id
eo
 T
ap
e 
30
 3
.7
7 
29
 3
.9
3 
20
 3
.9
5 
7 
3.
57
 
6 
4.
33
 
10
 3
.9
0 
.
84
 
.
52
 
Pr
og
ra
m
s 
0.
77
 
0"
:9b
 
0.
60
 
0.
79
 
0.
52
 
0.
32
 
37
. 
E
du
ca
ti
on
al
 
26
 3
.0
8 
21
 
3.
24
 
17
 3
.1
8 
6 
2.
17
 
5 
2.
60
 
8 
3.
50
 
1.
41
 
.
23
 
T
el
ev
is
io
n 
1.
09
 
1.
09
 
1.
19
 
0.
98
 
1.
14
 
G
.7
b 
38
. 
C
om
pu
te
r 
30
 4
.0
3 
28
 3
.8
5 
20
 3
.9
5 
7 
3.
57
 
6 
3.
50
 
10
 3
.7
0 
1.
25
 
.
29
 
0.
85
 
0.
59
 
0.
51
 
0.
53
 
0.
55
 
0.
48
 
.
.
.
l. 
V
J 
-
+::
-
39
. 
C
om
pu
te
r-
29
 
3.
79
 
27
 
3.
59
 
20
 3
.7
5 
7 
3.
86
 
6 
3.
50
 
9 
3.
78
 
.
36
 
.
88
 
a
s
s
is
te
d 
0.
90
 
0.
80
 
Q.
b4
 
0.
70
 
0.
55
 
-
o:
or
 
In
st
ru
ct
io
n 
40
. 
O
ve
rh
ea
d 
31
 
3.
97
 
27
 
3.
85
 
20
 3
.6
5 
7 
2.
86
 
6 
3.
33
 
10
 3
.8
0 
3.
10
* 
.
01
 
P
ro
je
ct
or
 
o
:b
5 
0.
82
 
0.
75
 
1.
07
 
0.
82
 
Q.
b"3
 
41
. 
O
pa
qu
e 
26
 2
.3
5 
17
 2
.4
1 
16
 2
.3
7 
6 
2.
17
 
6 
2.
17
 
8 
2.
25
 
.
65
 
.
66
 
P
ro
je
ct
or
 
1.
38
 
1:"
"5
b 
1.
02
 
0.
84
 
0.
98
 
0.
89
 
42
. 
S
li
de
s 
31
 
3.
87
 
29
 3
.6
6 
21
 
3.
71
 
7 
3.
29
 
6 
3.
33
 
10
 3
.9
0 
1.
73
 
.
13
 
(J
.b
7 
0.
72
 
D
:4
b 
0.
49
 
0.
52
 
0.
50
 
*
G
ro
up
 m
ea
n
 
di
ff
er
en
ce
s 
s
ig
ni
fi
ca
nt
 a
t 
th
e 
.
05
 l
ev
el
. 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
Qe
rie
nc
e 
G
ro
uQ
 1
 
Gr
ou
Q 
2 
Gr
ou
Q 
3 
G
ro
uQ
 4
 
Gr
ou
Q 
5 
Gr
ou
Q 
6 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
43
. 
Fi
lm
 
31
 
3.
94
 
29
 3
.8
6 
21
 
3.
86
 
7 
4.
14
 
6 
3.
50
 
10
 3
.8
0 
1.
07
 
.
38
 
S
tr
ip
s 
o
:b
3 
0.
52
 
0.
48
 
0.
37
 
0.
55
 
0.
42
 
44
. 
R
ad
io
 
24
 
2.
29
 
17
 2
.5
3 
15
 3
.0
7 
6 
2.
33
 
5 
2.
00
 
8 
2.
00
 
1.
81
 
.
12
 
Pr
og
ra
m
 
D
b
 
1 .
12
 
0.
70
 
1.
03
 
0.
71
 
o
:7
b 
45
. 
In
st
ru
c-
27
 
3.
18
 
23
 3
.0
4 
17
 3
.5
3 
7 
2.
43
 
6 
2.
83
 
9 
3.
56
 
1.
79
 
.
12
 
ti
on
al
 
0.
92
 
1 
.
15
 
0.
72
 
1 
.
13
 
1 
.
17
 
0.
24
 
-
I.
 
V
J 
M
od
el
s 
V
I 
46
. 
R
ea
l 
31
 
3.
90
 
29
 4
.1
7 
19
 4
.2
6 
7 
3.
29
 
6 
3.
50
 
10
 4
.3
0 
1.
93
 
.
10
 
O
bj
ec
ts 
1 
.
07
 
0.
89
 
cr
:b
5 
1.
25
 
1.
05
 
Q.
b7
 
47
. 
Sp
ec
im
en
s 
29
 3
.6
7 
25
 
3.
96
 
18
 3
.9
4 
6 
3.
50
 
6 
3.
17
 
9 
3.
56
 
.
92
 
.
47
 
1 .
20
 
0.
93
 
o
:b
4 
1.
05
 
1.
33
 
1.
01
 
48
. 
L
ea
rn
in
g 
27
 
2.
59
 
19
 2
.7
4 
15
 
3.
34
 
4 
2.
50
 
6 
2.
34
 
7 
2.
57
 
1.
39
 
.
24
 
C
en
te
rs
 
1 
.
19
 
1.
05
 
0.
82
 
1.
00
 
0.
82
 
0.
79
 
49
. 
Ne
w 
30
 3
.7
3 
28
 3
.3
9 
18
 3
.7
2 
7 
3.
29
 
6 
3.
00
 
10
 3
.6
0 
1.
52
 
.
19
 
S
to
ri
es
 
0:-
59
 
0.
99
 
0.
57
 
0.
95
 
o
:b
3 
0.
52
 
Y
ea
rs
 o
f 
te
ac
hi
ng
 e
X
E
er
ie
nc
e 
G
ro
uE
 1
 
G
ro
uE
 2
 
G
ro
uE
 3
 
G
ro
uE
 4
 
G
ro
uE
 5
 
G
ro
uE
 6
 
M
et
ho
ds
/ 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
n
 
M
ea
n 
F 
F 
T
ea
ch
in
g 
T
oo
ls
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
S
O
 
r
a
ti
o
 p
ro
b 
50
. 
T
ou
rs
 
30
 3
.9
3 
29
 3
.8
6 
20
 4
.3
5 
7 
3.
43
 
6 
3.
50
 
9 
4.
00
 
1.
61
 
.
16
 
1 
.
01
 
0.
88
 
o-
:t?
t 
1.
40
 
0.
55
 
0.
71
 
51
. 
F
ie
ld
 
30
 4
.0
7 
29
 4
.0
0 
20
 4
.2
5 
7 
3.
57
 
6 
4.
00
 
9 
4.
11
 
1.
90
 
.
51
 
T
ri
ps
 
0.
78
 
D
.7b
 
0.
72
 
0.
98
 
0.
89
 
0.
60
 
52
. 
W
or
ks
ho
ps
 
25
 
2.
88
 
21
 
2.
95
 
16
 3
.3
1 
6 
2.
17
 
5 
3.
00
 
8 
3.
38
 
1.
52
 
.
20
 
1 
.
09
 
1.
02
 
0.
79
 
1.
17
 
0.
00
 
0.
92
 
-
l.
 
\J
J 0
\ 
53
. 
E
xh
ib
it
s 
26
 2
.9
6 
25
 
3.
16
 
17
 3
.4
1 
6 
2.
50
 
6 
3.
33
 
8 
2.
88
 
1.
00
 
.
42
 
1.
04
 
1.
20
 
0.
80
 
T:
7b
 
0.
52
 
0.
35
 
G
ro
up
 1
 =
 
L
es
s 
th
an
 1
 y
ea
r 
-
5 
ye
ar
s 
G
ro
up
 2
 =
 
5 
-
10
 y
ea
rs
 
G
ro
up
 3
 =
 
11
 
-
15
 y
ea
rs
 
G
ro
up
 4
 =
 
16
 -
20
 y
ea
rs
 
G
ro
up
 5
 =
 
21
 
-
25
 y
ea
rs
 
G
ro
up
 6
 =
 
26
 -
30
 y
ea
rs
 
